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s.bj«t Gross Beta Analysis Results

Samples submitted from the 1100-EM-1 project were analyzed for gross
beta activity. The procedures used for this analysis were PNL-ALO-106, Acid
Digestion for Preparation of Samples for Radiochemical Analysis, PNL-ALO-462,
Source Preparation for Gross Beta Analysis, and PNL-ALO-463, Beta Counting
Procedure. The analysis was performed in late January through February 1992,
in the 329 Building, 300 Area.

The samples resulted in a significant solids loading on the beta dish
(about 20 to 110 mg). An efficiency curve was prepared for a previous program

^ for solids loading from soil matrices. This was utilized for the matrix of
salts in these groundwater samples. The recoveries of 90Sr-Y on the matrix

1. spike samples were excellent ranging from 98% to 111% and averaging 104%.
Therefore, the utilization of this efficiency curve for the groundwater matrix
was determined to be accurate with relation to the higher energy beta
emissions.

The beta detectors are calibrated relative to 90Sr-Y, and, therefore,
thei^ efficiency is based on their response to high energy beta emissions of

°the Sr-Y. As the data will show, this efficiency does not correlate well
with the low energy beta of 9°Tc. In order to determine the recovery of the
99Tc blank spikes and matrix spikes, a separate efficiency calibration was
determined.

An efficiency curve was prepared utilizing sample 801574 (92-02726) to
provide a typical salt matrix. Various volumes of this sample were spiked
with a constant amount of 99Tc standard in sufficient quantity to overwhelm

-- the Sample beta activity contribution. The resulting efficiency versus
milligram loading on the beta plate curve was calculated using a curve fitting
program and is defined as:

efficiency (d/c) = 2.486 + 0.0566(X) - 0.000123(X)2

where X equals the milligram loading on the dish. This efficiency calculation
is used to determine the blank and matrix spike recoveries of the 99Tc.

The analysis was run in four batches. The first batch included half of
the samples plus the QC samples. The second batch included the second half of
the samples plus the QC samples. The second batch, however, had several
problems. The technetium matrix spike duplicate showed a poor recovery (16%)
and four samples did not correlate well with the ICP-MS results. To evaluate
this problem, these four samples were re-run in a third batch along with the
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QC samples. This third batch run correlated well with the ICP-MS results and
all QC sample. results were within the expected ranges. It was concluded that
several samples were mistakenly switched during the plate loading step. Steps
shall be discussed within the radiochemistry group to prevent this problem
from recurring. All results from the second analytical run were disregarded
and the samples (not already run in batch 3) were re-analyzed ( batch 4).

Limits of precision, accuracy, and detection for beta analysis were
quoted in the technical proposal with relation to the 90Sr/Y calibration.
This is the same calibration radionuclide as specified in EPA Method 900.0.
All QC criteria were met with this calibration within all four analytical
batches. Excludi^g the second analytical batch ( see above), the average spike
recovery of the 9 SrY is 102%. The method detection limit is calculated to
be 2 pCi/L for the °Sr/Y calibration. This is conservative and based on a
100 minute count time. Near the detection limit, precision is about 30%
relative. At such low levels (4.5 pCi/L), this lower precision is expected.
At a level of 45 pCi/L, precision is about +/-6 % relative.

Based on the 99Tc efficiency or calibration curve the blank and matrix
spike recoveries ranged from 84% to 149%. (The second analytical batch is
excluded.) It is unknown why one 95Tc matrix spike recovery was so high
(first batch). It is considered to be suspect data. The average spike
recovery (not including the 149%) is 92% (including the 149% recovery, the
average is 98%). The method detection limit for this calibration is
calculated to be 3 pCi/L. Precision is about +/- 29% near the detection limit
and +/- 2% at 108 pCi/L.

In order to compare the beta analysis results with the 99Tc deter%'ned
by ICP-MS, it is best to look at sample values calculated based on the Tc
efficiency calculation. If the sample activity is due entirely to ssTc, then
the total beta results using the 99Tc efficiency curve should compare well.
If the sample activity is due to an additional or another radionuclide, then
no real comparison between the methods can be made.

- Sample B015W3 contains less than the detection limit in total beta
activity, however the actual beta value obtained is reported for the sample.
It is based on the actual sample count rate. The activity is reported to aid
in any statistical treatments for which the data are subjected. The value
should $e considered as less than 2 pCi/L (90Sr calibration) and less than 3
pCi/L ( 9Tc calibration). At this level the associated error in the
measurement becomes large relative to the sample value.

Betaeml.rpt
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1100-EM-1

OVERALL SUMMARY OF TOTAL BETA ANALYSIS

Beta results are presented in two ways: calibration based on Sr-Y-90 and
calibration based on Tc-99

Based on Sr-Y-90 Calibration Based on Tc-99 Calibration
Sample ID ALO X pCi/L +!- pCJL +/-

801572 92-02724 5.03 0.49 10.8 1.3
801573 92-02725 3.24 0.37 5.72 0.70
B01574 92-02726 5.23 0.33 11.4 0.9
B01575 92-02727 39.51 0.93 85.2 5.9

8015S9 92-02728 36.16 0.95 90.1 8.7
801511 92-02729 47.3 1.2 123 13
B015T3 92-02730 42.0 1.1 107 11
B015T5 92-02731 31.46 0.83 75.3 6.6
8015T7 92-02732 37.1 1.0 100 13
801519 92-02733 31.62 0.82 78.2 7.4
8015V1 92-02734 38.3 1.1 105 15
B015V3 92-02735 66.9 1.3 153 12
8015V5 92-02736 2.09 0.35 4.00 0.69
8015V7 92-02737 5.60 0.44 11.7 1.2
B015V8 92-02738 56.2 1.2 139 13
8015V9 92-02739 4.92 0.39 9.74 0.93
B015W0 92-02740 5.3 1.2 10.2 2.4
B015W1 92-02741 4.44 0.69 8.7 1.4
B015W2 92-02742 8.0 1.4 17.8 3.3
8015W3 92-02743 0.2 0.9 0.3 ' 1.2
801BV6 92-02744 44.3 2.0 108 8
B018V9 92-02745 46.0 2.9 115 13
B01BW2 92-02746 50.8 2.1 138 14
801BW5 92-02747 41.8 2.5 102 11
B01BW8 92-02748 50.9 2.7 128 14
801 BX1 92-02749 32.3 2.2 76.1 7.9
B01C38 92-02750 45.6 2.8 122 16
BO1C11 92-02751 6.4 1.5 14.1 3.4
B01C28 92-02752 14.9 1.6 33.9 4.5

Errors listed are based on the propogated er ror of the individual measurements. Overall, the
error is expected to be +/- 15% for the Sr/Y calibration, and +/- 20% for the To-99 calibration.
The method detection l imit is about 2 pCi/L ( Sr/Y-90) and about 3 pCUL (Tc-99).
•These values are below the detection limit, please refer to the narrative discussi on, last ^ av
paragraph , for the meaning of these results.

^ ^ k. fa^ a/ie/9z
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1100-EM-1
Summary and Comparison of Total Beta Results and ICP-MS Results

Beta results are presented in two ways: calibration based on Sr-Y-90 and
calibration based on Tc-99

Based on Sr-Y-90 Calibration Based on Tc-99 Calibration
Sample ID ALO # pCi/L +/- % Spike pCUL +/- % Spike

Recovery Recovery
First Batch Total Beta Analysis
B01572 92-02724 5.03 0.49 10.8 1.3
B01573 92-02725 3.24 0.37 5.72 0.70
B01574 92-02726 5.67 - 0.46 11.9 1.2
801574 DUP-02726 4.79 0.47 10.9 1.3
801575 92-02727 39.51 0.93 85.2 5.9
801589 92-02728 36.16 0.95 90.1 8.7

^ B015T1 92-02729 47.3 1.2 123 13
8015T3 92-02730 42.0 1.1 107 11
801515 92-02731 31.46 0.83 75.3 6.6
B015T7 92-02732 37.1 1.0 100 13
8015T9 92-02733 31.62 0.82 78.2 7.4
B015V1 92-02734 38.3 1.1 105 is
B015V3 92-02735 66.9 1.3 153 12
8015V5 92-02736 2.09 0.35 4.00 0.69
8015V7 92-02737 5.60 0.44 11.7 1.2
B015V8 92-02738 56.2 1.2 139 13

BL-02724 -1.27 0.31 -1.69 0.41

BS-02724Sr 1003 13 104 NA NA
85-02724TC 62.0 1.1 64 81.7 3.6 84

MS-2724Sr 927 16 107 NA NA
MS-2724To 72.0 3.1 69 156 13 149

MSD-2724Tc 248.4 3.7 40 544 37 87

ICP-MS
pCi/L

17

15

24

NA

121

125

128

149

118

139

84

115

141

<10

<10

172,139

Errors listed are based on the propogated error of the individual measurements.
Overall, the error is expected to be +/- 15% for the Sr/Y calibratron, and +!- 20% for the Tc-99 calibration.
The method detection limit is about 2 pCi/L (Sr/Y-90) and about 3 pCUL (Tc-99).
Standards used: Tc-99 M54124-64-17(alibatches); Sr-Y-90 d52733-117-1 batches 1,2,and 4,N52733-117-2 batch 3.
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1100-EM-1
Summary and Comparison of Total Beta Results and ICP-MS Results

Beta results are presented in two ways: calibration based on Sr-Y-90 and
calibration based on Tc-99

Based on Sr-Y-90 Calibration Based on Tc-99 CaBbration
Sample ID ALO # pCi/L +/- % Spike pCYL +/- % Spike

Recovery Recovery
Second Batch Total Beta Analysis
B015V9 92-02739 145.1 2.9 328 25
B015W0 92-02740 3.58 0.38 6.72 0.78
8015W0 DUP-02740 3.10 0.41 5.50 0.76
B015W1 92-02741 47.0 1.1 120 13
B015W2 92-02742 6.46 0.34 13.4 1.1
8015W3 92-02743 -0.87 0.23 -1.17 0.31
801BV6 92-02744 38.9 1.3 102 12
BO1BV9 92-02745 38.6 1.2 104 13
B01BW2 92-02746 3.87 0.65 8.5 1.5
8018W5 92-02747 37.45 0.91 93.2 8.9
B01BW8 92-02748 43.9 1.1 115 13
801 BX1 92-02749 30.6 1.2 73.6 6.8
801C38 92-02750 41.6 1.4 108 12
BOIC11 92-02751 5.21 0.42 10.6 1.1
B01C28 92-02752 122.2 1.9 250 15

BL-02740 0.71 0.99 0.9 1.3
BS-02740Sr 992 15 103 NA NA
SS-02740Tc 318.6 6.5 66 446 19 92
MS-2740Sr 813 13 101 NA NA
MSD-2740Sr 955 15 1/1 NA NA
M5-2740Tc 223.1 5.3 49 438 26 96
MSD-2740Tc 50.6 1.5 11 74.4 3.5 16

ICP-MS
pCUL

<10
<10
NA
<10
<10
<10

150,120

140

121

104

99

86

86

17

20

Errors listed are based on the propogated error of the individual measurements.
Overall, the error is expected to be +/- 15% for the Sr/Y calibration, and +/- 20% for the Tc-99 calibration.
The method detection limit is about 2 pCUL (Sr/Y-90) and about 3 pCl/L (Tc-99).
Standards used: Tc-99 N54124-64-17(alibatches); Sr-Y-90 #52733-117-1 batches 1,2,and 4,852733-117-2 batch 3.
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1100-EM-1
Summary and Comparison of Total Beta Results and ICP-MS Results

Beta results are presented in two ways: calibration based on Sr-Y-90 and
calibration based on TF99

Based on Sr-Y-90 Calibration Based on Tc-99 Calibration
Sample ID ALO # pCi/L +/- % Spike pCUL +/- % Spike ICP-MS

Recovery Recovery pCilL
Third Batch Total Beta Analysis
B015V9 92-02739 4.92 0.39 9.74 0.93 <10
B015W1 92-02741 3.71 0.41 7.4 0.9 <10
B015W7 DUP-02741 5.2 1.3 9.9 2.6 NA
BO1BW2 92-02746 50.9 2.9 138 19 121
B01C28 92-02752 14.9 1.6 33.9 4.5 20

BL-02739 -0.43 0.29 -0.57 0.39
BS-02739Sr 1007 16 104 NA NA
BS-02739Tc 590 10 878 36 90
MS-027415r 981 16 101 NA NA

MSD-2741Sr 952 16 98 NA NA
MS-02741Tc 427 9 892 57 90
MSD-2741Tc 465 9 947 57 96

Errors listed are based on the propogated error of the individual measurements.
Overall, the error is expected to be +/- 15% for the SUY calibration, and +/- 20% for the Tc-99 calibration.
The method detection limit Is about 2 pCYL (Sr/Y-90) and about 3 pCUL (Tc-99).
Standards used: Tc-99 d54124-64-17(allbatches); Sr-Y-90 #52733-117-1 batches 1,2,and 4,M52733-117-2 batch 3.



1100-EM-1
Summary and Comparison of Total Beta Results and ICP-MS Results

Beta results are presented In two ways: calibration based on Sr-Y-90 and
calibration based on Tc-99

Based on Sr-Y-90 Calibration Based on Tc-99 Calibration

Sample ID ALO N pCUL +/- % Spike pCUL +/- % Spike

Recovery Recovery

Fourth Batch Total Beta Analysis
B015W0 92-02740 5.3 1.2 10.2 2.4

8015W2 92-02742 8.0 1.4 17.8 3.3
B015W3 92-02743 0.2 0.9 0.3 1.2

B01BV6 92-02744 42.9 2.5 109 12

801BV6 DUP-2744 45.6 3.2 107 11
Q 801BV9 92-02745 46.0 2.9 115 13

801 BW2 92-02746 50.7 2.9 138 20
B01BW5 92-02747 41.8 2.5 102 11

C B01BW8 92-02748 50.9 2.7 128 14
B01 BX1 92-02749 32.3 2.2 76.1 7.9

B01C38 92-02750 45.6 2.8 122 16

B01C11 92-02751 6.4 1.5 14.1 3.4

BL-02744 -1.3 0.9 -1.7 1.3

BS-02744Sr 929 14 96 NA NA

BS-02744Tc NA NA 502 21 103

MS-2744Sr 1028 17 102 NA NA

MS-2744Tc NA NA 584 70 98

MSD-2744Tc NA NA 523 49 85

ICP-MS
PCIIL

<10

<10

<10

150

120

140

121

104

99

86

86

17

Errors listed are based on the propogated error of the individual measurements.

Overall, the error is expected to be +/- 15% for the SdY calibration, and +/- 20% for the Tc-99 calibration.

The method detection limit is about 2 pCi/L (Sr/Y-90) and about 3 pCi/L (Tc-99).

Standards used: Tc-99 N54124-64-17(allbatches); Sr-Y-90 #52733-117-1 batches 1, 2, and 4,M52733-117-2 batch 3.
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QUALITY CONTROL DATA REVIEW

Project/Work Package: 19432/M82776

Project/WP Title: 1100-EM-1 Groundwater Characterizacion

Requested Analysis: Total Beta

ALO Sample Numbers: 92-02724 - 92-02752

^0 ,'1-le ^

I have reviewed the data specified above for completeness and compliance with
project requirements.

lr^dtvu^ ^ i 3 9
9. LeTand D aniel ate
Data Quality Officer
Analytical Chemistry Laboratory
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Test Instruction for
1100-EM-1 Total Beta Analysis

Note: Samples need to be locked at all times.

This is impact level 1 work; date and sign all crossouts.

Analysis should be done in a low level lab such as 10A.

Take the specified aliquot and perform analysis per procedures PNL-
ALO-106, Acid Digestion for Preparation of Samples for
Radiochemical Analysis, PNL-ALO-462, Source Preparation for Gross
Beta Analysis, and PNL-ALO-463, Beta Counting Procedure. Use the
low beta detectors if the sample plates meet the criteria for their
use (i.e. less than 25 dpm).

Di-latam^'-99 #189 2-42-1000-2 100u1 to 100m1 in water. Label this
,y1892-42-1000-2-1000.Usecalibrated---gi-pet-and-tF6lumetric flask .NA

BL-02724
K9 1/r//92

BS-02724
BS-02724Tc
92-02724
92-02725

. "' 92-02726
... Dup-02726

92-02727
92-02728
92-02729
92-02730

R. 92-02731
92-02732
92-02733
92-02734
92-02735
92-02736
92-02737
92-02738
MS-02726

'- . MSTc-02726
MSDTc-02726

r^

100 ml H20
100 ml H20
100 ml H20
100 ml
100 ml
100 ml
100 ml
100 ml
100 ml
100 ml
100 ml
100 ml
100 ml
100 ml
100 ml
100 ml
100 ml
100 ml
100 ml

200 ul Sr-Y-90 #52733-117-1
200 ul Tc-99 #1892-42-1000-2-1000

100 ml 200 ul Sr-Y-90 y52733-117-1
100 ml 200 ul Tc-99
100 ml /^^L -r 200 ul Tc-99 "i ao -"' ^ 2-390b-SY/av-by-/7

,1,e/-23_p7_

'J- t. jx'^# 1/5,/9z

Ev^:-u00



Lea<:hirg Data Sheet

^^ Bo15^a

6a Igc3

Bors7y

pctStq

fle 1575

Bo {559

gO15Tl

Procedure PNL-ALO-106 Rev.O, leach:
Check if used

Date Sample Leach Started -2 O-'! 1, Date Completed /- /. 7.-

Tracer or Spike Volumes
Isotope Sample Added to: oa7.7
Pipette Volume ^£1 Date Pipett^
Spike ID 5s73 Spike Activity /.'c17Y,0 2d^s

Isotope 99 r^'i Sample Added to: -7 z.L/ 7Ci
Pipette No. 1pA- Volume /r7z. 1)-+1- o• 9 a Date Pipette d ,_zo-S7i
Spike ID ^g-^.^j--Z^=/->-};,=^'- tL Spike Activity io^ dp,,,,r/,,.^,^

YIZ4-by-i3 JoBS S[Nirl5 /^^

Sample ID, Aliquot Size, and Leachate Volume

BalanceNumbei 19l-O/-O0 Iemperature (if axighingwatersaeples) ei.Z

-DNa. ' 9iM-Ys4 .
Saaple IB Beaker at Bker • Smpl Sample IR or Vol Yoluee^ HneeellY Qq

1 -oa^zy ^h p 1
oa7a n, ,

J //O- 2oo.r0 r ^In.q2

az
3

.n3^^ L S ^o I^ 4 ^ t 3. 7

`^I -0,1'7.Z /O6.PS: 7^ %^'.^

9a-o2.7 1
^ Sample Volumes (if a Gipeb.ii nsed for smal^l^npue^us sample^

Pipette No. Y{ Volume N r: NP^ Date Pipetted NR

rw,
' . zd „^''d3 -`12 .i.

Ana l yst Date Reviev^er Date

LECNDATA.LOG

fill



3

Leaching Data Sheet

Check i used
Procedure PNL-ALO-106 Rev.O, leach:

Date Sample Leach Started ?^^ Date Completed /-.2

Tracer or Spike Volumes
Isotope N A Sample Added to:
Pipette No. Volume +/- Date Pipette d
Spike IO Spike Activity

Isotope N A Sample Added to:
Pipette No. Volume +/- Date Pipetted
Spike ID Spike Activity

5o I ST3

8o)SfS

(jc, 1 ST7

golsro
60 (av I

90 I 514;

60 ls^.s

Bo15v'

BolsVa

Sample ID, Aliquot Size, and Leachate Volume

BalaneaNu.6er O6 ^96 femperaWre ( if.eighing.atersaaples) /•0 0ZZ./

011111v Dii'n'Va1. ,
S+npla ID &aMer IL Bker • Smpl Sa.ple It or Vol XYof•usa^f^,^Nnerrtrinty

a• o^7 o . ^ .z s• / 9.

o .a 3 7 r ? 9r!

• t / q. . (o

7 D :Z a•ti9 ^.^ o

P ^ 73 0 .G n ,

^OS'.o5
61

`i76Z -.^ Z

aoz^^ / .o a^s•^<^ r9.6 i ^

^C • P c

0 3 /o •od 2oV.^^J /o , ^

Sample Volumes (if a pipet ns used for emall aQUeous samplea)

Pipette No. nlA Volume fJq Date Pipetted 04

^.r

^,^^^^

Ana yst ^e eviewer°D^ ^/ 19z Date

LECHDATA.LOG

^',v
;L''-u'1):7
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Leachilly Data Sheet

Check if ysed
Procedure PNL-ALO-106 Rev.O, leach: ^

.f7'I j

Date Sample Leach Started i --2 "o Date Completed /, a/. S?

Tracer or S^ike Vo4umes
Isotope ^ Sample Added to: 1'73 • O 7a.6
Pipette No. i^- Volume /Y r. ;I,/ +/- p, 1^0 ,) Date Pipette - a,
Spike ID Sa733 • i i^._ Spike Acti vity 1, 7sr 0'#+v-bw

Isotope 9 Sample Added toa`'/ T Od.7dj^ v' 1`/St7 7T O L72-jig
Pipette o./p9-/ Volume /9%-9 +/ Da^ P'

I °Q
/_d0-^IZ

^^2ptte D Activtty^l,^ J_I T

a ^/^/3 p rG oz.7 z 6 Q¢.dd,ea arC, Zm,:e-n 9 99. i_>v.A;y.`I^fce.s F' d o> "3£V'^ "fZSample ID, Aliquot Size, and ' Leachate volume r° ry°^ 1-Z^
A

Balance Nuebuu/d-OG-O^ OQ^ Temperature ( if eeighing .ater eanplef)^j pb 2

g

J 1-

-0«F+ Diln Vol.
Sample ID Beder Vt. 34er . Smpl Sample It or Vol Volume p{.a.ti, UneertaintY

A
L

.0.2 / 07. i.f: c- //%.

/i^ T- 0 2 7 / . ;7is.37
v /6 y.3v aLOa.i

z-F2-

Sample Volumes ( if a pipet was used for em.u ea.plee)

Pipette No. .V A Volume _ i,i', +/- NA Date Pipetted ,i/&

^

^ Ana yst Date SZ Flevlewery1
2
1Date

LECHDATA.LOG

F"OaC.-Oc-b
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Gross Alpha and Beta Dish Weight
Data Sheet

Date Sample Prep Started - ,^ /- 971 _ -
Date Completed

Sample ID and Dish Weights

Balance N.uher $`o j_ p L" o J-

Tare It. of Gross at of N^c at. Tare It. of Gross ft. of Net It,
Sanple ID Alpha Dish Alpha Dlsh of Alpha Ppt. Beta Dish Beta Dish of Beta Ppt.

^ V.7S30 7S^2

Nq- z7z 0 .7v-7y o•74, 7y
. T p.7y07 U•7z1o7

02-) 757 D, Fc7 u ^

^.7 0• 7y72. ) ,747 7 2 a 5,141
d

a7 .731 .7 7
o Z o• 9` 3 113. e

a• 7 o•7yo
Q r I.Lvs.

.7Y . (+

D o•7y 9,2 0
7 / o. y3U Z-j

z 32 O• •ay77 G, l, -
12, 33 0, a
a- a73y o• 7 o S'

a,Iii/pz
Ana l Y st Date evleRwer ^ Date

ABDATA3.LOG

^

/

i

^'^^c..•-'^^1t^i
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a r.-t

sy^sv,^va
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Gross Alpha and Beta Dish Weight
Data Sheet

Date Sample Prep Started / y/• %
Date Completed - Z-^ - q T

Sample ID and Dish Weights

Balan<eNuober 1'=3^ 3

Tare Vt. of Gross Wt of Net at. Tare It, of Gross tt of Net It.
Saeple ID Alpha Dish Alpha Dish of Alpha Ppt. Beta Dish Beta Di.h of aet. p.t

^

a•o17 S 0 .7 SS S
a• 736 O.7Y7 . 79

a737 7 /b .7 03 '

7 0. . s7/53
o. 7y 6 7
D. Y O- 2 ^

^ D

99
" d^Y7 a.7YtiS5 23 ^,
z p. 73 k d.7Y/O ;Z. 6 /

3 .7yG o.

Ana yst 01 Date Revlewer Date

ABDATA3.LOG

/

/

i

F,,o4-008
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^ / 7^ i ^ ^ -^7^/ ^^n,
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/ll ^ Fi / /_°.° r,
^ 4 s S 9 Tx. ^ Ty.

i ..^1
^.f y o^. ^ ^ ^ <, t f c:.^cu.._ T^ ^ .. urai ic. 'Q

f S S^ 1. . A 5 A S ^ O yA ` p S 4 ^, ,
^ s ; .5^ f xf ocrt - y fA x F, ; f. i ^T c o c ..M1 ^_ ^ ^^ . , . ^ i, i ^ o r ^,
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3F5E45NEET FOR CALCIILATIui, ui Tci&L 5i.ia dETI':ili

7ate calculated 12-Fen-92

Enter Radiochee Sazole Necber IXIXMI ;L-27721

Enter Loo-In Xuacer i1B-X1l11 eL-0:724

Enter Client Saccle ID

Enter File Naoe 5L1724

lnitial aaount of e,aole used Lou "I- c.:dud

ihich units. el. o or sasule? ML
If leached. enter iinal leach soln voluse (ail

If leached. enter :I of leach eoln analvzed l.\- J.0ti1

Enter total counts observed °07

Enter count tice in xinutes 153d
Enter backaround Icoa) u.716

Lalculated net caa -0.149d +I- 3.1398
ileiaht of residue an dish (NOT IN BRAMS) - in hB d.; ^i- d.1

d7c for detector based an aa loadina 1.8941 ^•.- d.6219

^ ^ .

Sianature _^, yV,_tii?!___/
iEnterea cyl !uatei

Total Beta Activit: -1.271 c[ilL = -d.cGi:71 oL:/.i

Error in activitv cnitsa -8.386 uii1L = -^.3dd3a6 cCir,l

Fercent Error 24.B7 2

Miniwe detectable activitr 8.685 oCiiL = B.dLu6d5 uCG,..i

3ianature _________?^i2 42._
THeviewed bvl ("uate)

CALCULATION OF SANFLE ACTIVITY:

(net coa)1i/c11oCi/222doe)(al leachate)
-- -------------------------------------

(initial saaole aauuntllal suhsaaoledi

aNate: The nracao,tea error includee the errcr associated with
the d/c calculation based on the is loadino on the alate.

Total Beta Soreadsheet Revision 3. 6l16i91
iGTBETA



_-^^ -
Oata a.=_._.
Enter i.ao.:-.

Enter
Erdu Clia?.

Enter Fila „ _ -

InitI;l ^._.._ "r ; ;ie
:ricc crnt=, or
If leaae2 ecrr finaileacn s,.... .._ ...I. - L^01
If leecne., e:ter al af 2^GAd
Enter atel c^_.at5 oheerves
Enter coact cc In ,r nute=.

^Enter hec;, ..•t Icpsl ,_....
i,alculatea a=[ cp.:

waight of i:ce on disn ^YCT Ih

^^dh for deteaor basad on sy Ic.d,n5 ,. d.J219

Signature __ _ _ ^2^
',L.[cl2] hYr ..:Lr

Total Betd nCt1:aY ,,.. ._ -...^ ' . _..._ .-..;.1

Error in a..i.it1 ^n;tsr .-,.- __ ,. - .,.....-_ .. .

Percent Errcr

tlinrI:

Sign;r.ra 'r r ^

_=,ie.ed ca __...

CALCI1LWiL:, EP ;dMPLE dCTIiITY:

: ,n;cl:pCil2^_,^ipal:,ti ,,,,__,
_______________________________________-_

=;;,ple aaountlIzl ;;.[i_:

aNote: Tre ,.-;roO;ted <rror iac^uaas o.
b!r a,: calcali<ion hacao

Total iet,

iGTnETA

EU,c:,-010



.>;,.

"4*

_C^_[[ETF,. '.._-:.. _.^. .L.-......

Date t __._ .__

Enter n,u .c;. ._ :er iu',

Enter L,.y-Ir..
Enter Eit_t _ ,.
Enter File

Inltiai ,_.. t ;r ^s<z ... . ^....^„

Yhich „nit-, , i cr n?Ie"

]f lduinE, c1tH ft21 ,2ain 5..n ..a.__ ._ . _ - 11•OG1

If len;rrea, _l¢er « or lea:n e^i! : . . .- i,Ju01

Enter tatal c.:.,ts otsenec _

Enter cc:,i t t -..e 1 n ainutee

Enter La.:- ..o-. ic,,i ,. .

C;IcWatec n zt ':,,: ,. . _ , J.7579

4aignt at r= s:a^a r, oi:h IGii 0.

Ule for cti ttar eaceA on aV !^ic,

Tutal 'eets ^.t..., bi .... ... . .... . .. .

Error in ^cti. , ur,iter

Percent Errar ,.._ _

Miniouo ar.__.:e;a a_ttvity 16

Siynature .--ael'L/---------- l/fy3<____

CALCUIn'TiG:•. cF EnMKE rCTIVITY•.

met ciaiL:
--------------------------------- - -----

uai:ial :a:uple aaokntllcl

rNOte: The '4„ayetej errJr InC!,uct ; '..

the at C3lCUldtlOn ha52u an L_ j :__] ^_. .. __u.

Tntil Eete '=yrEai iLEet ,4ev:i:a.-'.

TGTnETA



SrFEnBSnEET FGR CxLCULATI"cN ilr TuT;L iEl. ACTlilii

Sate calculated ll-ieh-9:'

Enter Radiuchea Saeale Nue6er IXXXXI 92-d.7:4

Enter Loo-In Numoer i1ii-XXXXI 9'-e77.4

Enter Client Samoie IB hd:572

Enter File Name 21=.T8

Initial aamunt of sa.cle used

Bhich units, it, i or saaple? no

If leached, enter final leach soln volume (all 1.\- L.ddul

If leached, enter ml of leach soln analvted 1.\- 6.'^c81

Enter total caunts observed 1193

Enter count ti:e in ainutes I=ud
Enter Oukaround ic,ml d.738
Calculated net coe 0.4ifnd .A- 6.4440

ileight of residue an dish (NOT IN BRFMS) - in no 43.5 3.1

d!c for detector oasen on ag loading 2.1981 .\- ..2768

Signature-/A^^i.+^EA?! Z
..... IEntered hpl iCate)

Total Beta Activ,b: 5.838 pCirL = B..udtd

Error in activity unitse 8.486 pCi(L = B.BS0486 pCt"I

Percent Error 9.66 X

Miniew detectable activitv NA

Signature -_Z^/ZfQ2.__--

lRevia.ad hvl-- - IGatei

CaLCI1LpT10B OF SAn-rLE BCTIVITY:

net cpa)Id/clipCi/2.22dpd ( el leachate)
________________________________________

(initial saaple aaount)lel suhsa:aledl

eNote: The prcpagated error includes the error asscciated with
the d/c calculation based on the ac to:uing on the plate.

Total Beta Spreadsheet Revision 3, 6/28/91
TBTBETp



3GnEACiNcET FOR CALCI1L^Tii;ii uF i0T6L iETn rCTiVl^i

Date calculatec i1-Feo-92
Enter Radiochea 9a:c:a Number IIXXXI "r:-a:725
Enter Log-In Nuaber ('9B-XXlfl 9:-o:i2;
Enter Client Saaale ID o61573
Enter File Xace 27:5T6

Initial amount of saaple used 96.d4 ^^- d.2G6B
Nhich units, at. o or saaple? NL
If leached, enter final leach 5oln voluae isil 1 •1- u.t^6l
If leached, enter at of teach soln analv:ed t •\- 6.41Cl
Enfer total counts observed 949
Enter count time in minutes lBdO

Enter bac4nround icpol 6.;

^., Calculated net co. 6.339d •\- 6.6;B5
.- ' Yeight of residue on dish (NOT IN 6RANS) - in nG 23.5 •\- 3.1

d/c for detector based an ag loadino d.117i6

-' Sionature
(Entered ov) ivatel

Total Beta Activity 3.23o pCiP, = B.d:13216 pCi,.1

Error in actirity cnttse B.7e9 pCi/L = B.46d369 oC,id

Percent Error 11.41 ?.

Miniaua detectable acti^itv NA

Signature ------ ZZ L? IL:_ _-
.-,.^

-'
(Revie.ed hpl IBatel

. CALCULATIDN OF SAMPLE ACTIVITY:

(net cpa)(d/A inCi/2.12dna)(al leacoate)
----------------------------------- --- ----

linitial saaole aaountl(al suhsacolo-ai

+Note: The prop;cated error includes the erur aescu at=a .,u,
the d/c calculation based on the g load,nc cf^ tne plate,

Total Beta Spreadsheet Revision 3, 8126/91

T6TBETA

^f^ti-{l^t7



;FndrCSAEET FOR CALCULBIIG^ GF iulaL LEiA ACIf41L

"\!

^w'^

Oate calculated I1-Fab-92

Enter Radioches Sa.ale duaoer (AX1X) i?-i272i

Enter Lna-!n Nu:ber ('98-XXXX) 92-82725

Enter Client Saaple
In

cJ1574
Enter File Naae 272cT6

Initial aeount of saacle used i5,14
ehich units, al. g or saaple? ML
If leached, enter final leach sofn roluue ull C.UdBI

If leached, enter ul of leach sotn analvze] I *^- u.tv:dl

Enter total counts observed 1263
Enter count time in einutes 136d

Enter hackaround tccel U.7d9

Calculated net cca B.SSVd 4,0444
Neight of residue on dish NOT IN 6RAM61 - in Y.d 39.3 *^- 3.1
d/c for detector based on to loadina 2.1L24 +\- d.t`ia

^
iignatur

(Entere bvl iCzteii

Total Beta Actiricv 5.672 oCilL = d.dj567i eCii.l

Error in actiritv .r:its* 2.461 pCilL = B.23846l

Percent Error 8.12 z

Miniwe detectable activitv NA

Sionature --_---- -/zf^t?

INerie,ea bvl ibatei

CALCULATION GF :nM'rLE ACTIVITY:

(net cpalldlu lpCi/2.22dpelief leachatel

---------------------------------------.
(initial saacle aount)(al subsaaaled)

*Fote: The procagated error includes the error as=-ccuated len
the d!c calculation based on the to lo;diim on tt,e plate.

Total Beta Sureadsr.eet Rerisian 3, 6l26/91
TBTBETA

T 9a.^'-L^1J



^F4'...

5PfiE.09NEET FOR CALCIILATIun uF To1 nL "n[TH ACTIJITP

Date calculatee ll-Feo-i2
Enter Radiochec :a:.le Nuaber ISlktl cLF:72

Enter Log-In Nucber ('91-XIXX) Ol1P-:726
Enter Client Saxple IB [cP-77a
Enter File We 0uP_7:'6

Initial asount of saaple used 53.5R •'- u. CJdO
Which units, a1, g or saaple? ML
14 leached, enter 'rinal leach soln rolure LHIJ t•1- L'. ^.D1

If leached, enter :1 of leach soln analyzea 1+\- d. uddl
Enter total counts observed IL`:

Enter count tiae in ainutes 1DaD
Enter background Icpal 4.709
Calculated net cpa 0.4430 •\- d. J431
deight of residue on dish NOT IN GRAMS) - in M0 53 •\- 6.1
d/c for detector oased on ag loading _.25;4 y1- ;, .c,16

^

_.,,
Signatur^ 9A r_______

IEntered Cyl lG;tei
___ / Z

Total Beta Activity 4.787 pC:/L = 0.504787 pCt/.1

Error in activity unitsa 0.471 pCi/L = 0.0J4r71 pCt:.l

Percent Error 9.84 S

^.t

Niniwe detectable activity NA

Signature Jac^g^-----1/2,^Q2______ ___
(Revieeed by) cu (0ate)

T`+ CALCULATION OF SAMPLE ACTIVITY:
^T

. Inet cpal(c/c1(pCil222dpe)lal leachatel
___________________________________ __ ____

(initial saap;e aaount)la] suhsanpledl

rNote: The propagated error includes the error associated with
the d/c calculation based on the ug loading on the plate.

Total Beta Spreadsheet Revision 3, 6/28791
TOTBETA



5'rdE^D9iiEET FOR CALCGLAT10h Gi loidL bETA ACTI:a ,

Date calculated ll-Fet-9:
Enter Radiochea Sa.zle NuaOer IXITY) 92-2727
Enter Log-In MuaOer 1'9i-AYill 92-2727
Enter Client Sacple ID 6d1:75
Enter File Naee .72716

Initial aeount of saple used 9B.03 r^- .:308

Nhich units, at, g or saeple? ML

If leached, enter final leach soln voluse toll l r1,- ;;,ddill
If leached, enter cl of leach soln analyaaA l^'^- d.ffidl
Enter total counts observed 3093
Enter count time in sinutes 12:8

Enter hackground Icpal d.9

.-.,.^ Calculated net cpa 3.523d +- 0.08B3

Yeight of residue on dish INOT IN 68AMS1 - in no 43.7 811

._„ d/c for detector based an eg loading 2.1514 ^^- t.L2oB

^.'
4ignature^ Z

.- (Entered hy) I3atel

Total Beta Activity 39.505 pCi/L = i.9395G5 pCir.l

Error in activity unrtsa 0.938 pCiiL = 4•4tl693d pCinl

Percent Error 2.35 T

Miniaua detectaole activity NA

Signature _^4
P.r (Revieeed hy) UJ lLate

CALCULATION OF SAiIFLE nCTIVITY:

Inet cpel(d/u ( pCi/2.22dpa7lal leachate)
__________________________________________

(inittal saaple aaount)lal suhsaapledl

eNote: The propagated error includes the error associ.;ted .itn
the d/c calculat:on based on the sg loading on the plste.

Total We Spreadsheet Revision 3, 6/:E/91
TOTBETA

^ ^,c:-U>.'•Jl.



A^'' f :..

SFS.Ep&SnEET FUR CALCl1LATtC6 if iOT^L 6ET^ dTi+i

Date calculatae I1-Feo-9_

Enter Radioche. 3saule tiuaher I11111 52-77:3

Enter Log-In 8-:oa '98-XFXY1 9?-2728

Enter Client Sa:p1e IO , ;559

Enter File Nase 77:Eih

Initial aeount ct sacple used 95.4fi +1- J._eci
Yhich units, al, g or saaple? Hc

If leached, enter iinal leach soln voiu.e iaii 1^r 3.^ddl

If leached, enter Al of leach saln analyzed I+\- 0.6621

Enter total counts observed 494

Enter count tiae in ainutes ISd3
Enter hackgroun,i (caai 0.73a
Calculated net cpa 3.J56d .1- 0.0b95

Yeight of residue on dish NOT IN 6RAMS) - in nd 71.7 .^- u.l

dIc for detector based on mg loading 2.;674 .^- 6.8:18

Signature^ 12^•^/- 5'Z^.
(Entered oy) GaLe)

Total Beta Actwitp 36.157 pu,4 = d.d36157 pGr.!

Error in activity wnltsa 8.949 pCi1L = B.d„J949 :_i

T"r" Percent Error 2.62 ?

Miniwe detectable activity NA

Signature ^-•-^f-_^7au.,t2------
( Reriewed hy)

TlT
,ultel

CALCULATION OF SAMPLE ACTIVITY:
P•e

(net cpe)lEicllpCi/?.??dpe)lel ieachztel
_-_------------------------------------

• (initial sample aaountllet suhsaapledi

•Note: The propagated error includes the error associateu ith
the d/c calculation based on the ng loading on u,a plate.

Total Beta SpreadsEeet Revision 3, 6/26ii1

^lLpR -^#^G



3FEEACBNEET FOR CALCULdTIG;. CF TCT,,L BEL, ACTii'iTi

-^e

:T

Date calculated ll-Feo-92
Enter Radioches Sacple Nuoner (XXXX)
Enter Log-In Nuher 1'9a-XXXXI 52-2729
Enter Client Baaple fiGLTI
Enter File Naee 2729i6

Initial aeount oi saaple used 96.lB ^i- d._aBd

Nhich units, el, g or saaple? ML

If leached, enter iinal leach soln voluae (_li t•- ^..aJl
If leached, enter el of leach soln anatyzed I•^- d.3tld1
Enter total counts odserved 4313
Enter count time in sinutes li3d
Enter background (cpa) 6.7
Calculated net cpa i.:;:B ,\- :.u71;
Neight of residue on dish ( NOT IN BRAMB) - in NG B2.6 d.l
d/c for detector based an eg loading 3.5421

Signature _
IEnterad hyl tuata

Total Beta Activity 47.331 pCi/L = 3.30331 pLilll

Error in activity unitsa 1.161 piilL = 3.03ll61 pti/,.l

Percent Error 2.45 X.

Miniaua detectaEie activity NA

Signature
^._^^-'^^-------/z1'q-2=-----

^IRevte.ed hyl (Bate)

CALCULATION OF SAMPLE ACTIVITY:

(net cpeild/c11pCi/2.22dpe1(el leachatel
.,. -------------- _________________________

(initial sa^ple aeount)(el suhsauplad)

*Note: the propagated error includes the error assac:ated with
the d/c calculation based on the cg loading on the plate.

Total Beta Spreadsheet Revision 3, 6/28/9l
TOTBETA

IT y(k '
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-

%W:_l



r,,>

SFREAC3HEET FGR CALCtlLGTIGN GF TCTnL 6ET^ eCTi:ITi

Date calculateo il-Feo-"v2
Enter Radiochea 5aaule Nuaber lXN1X1 "r:{.71t
Enter Log-in Nueter l'91-XTITI 4_ ?732
Enter Client Saople ID BGl5T3
Enter File Naae 2732T6

Initial aeount of saaple used 97.75 .'.- 3.2188
Which units, ei, g or saeple? ML
If leached, enter final leach soln voluee all 1.1- 6.d.21
If leached, enter al of leach soln analyrd 1.1- J.u081
Enter total counts observed 4523
Enter count tise in ainutes 1bB8

Enter background Icp:i 8.789

Calculated net cpa 3,79id .t- .022
Yeight of residue on dish INBT IN GRAMS) - in Mu 76.8 .1- 0.1
d/c for detector based on ag loading 2.4a1: .1- J.0399

Signature_
-- -'----°------- -' ,-- -lEn ered ov1/IGte!T

Total Beta Actirity 41.961 pCirl = 8.3419d1 pCV.i

-, Error in activity unitss I.ao4 pCi/L = d.inlBbi pG061

Percent Error 2.53 1

Minieue detectable activitv NA

Signature
'-------Z(Rev,e.ed byl (Gate)

CALCULATION OF SAMFLE ACTIVITY;

net cpd ( d/c)(pCi/2.22dpd Iel leachate)
---------------- _________________--__-

linitial sacple aeountllel subsaapledi

eNote: The propagated error includes the error a=-scciated With
the d/c calculation based on the cg loading on the pl3te.

Total Beta Spreadsheet Revision 3, 8/28/91
TBTBETA

yr0xC.^-
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?FnEMUSNEET FOR CALCULATISN uF TuidL 6ETu nCi lVily

Date calculated il-Feh-92
Enter Aadiachea iasple Nu.Ger Itl.(ll 97-2731

Enter Log-In Nu.cer ('gd-X11I) g2-273(
Enter Client Sac?le ID B015T5
Enter File Naae .731T8

Initial aeount of sacple used Sd.d rv- 0._JLd
Yhich units, el, g or saaple" eL
If leached, enter final leach soln volu.e (.li t .^- 3.4d31
If leached, enter Al of leach soln analyzea 1 .t- d.d'udl
Enter total counts observed 355d
Enter count tiae in ainutes Iddd

Enter background lcp+l d.57

Calculated net cp. 2.9ddN .1- J.a642
Yeight of residue on dish INDi IN 6AAMS1 - in NG ,,..: ^(- 0.1
d/c for detector based on ag loadiog 3.31d6 +\- u.J;46

Signaturie
----- - •^-,^^^--

Z•//• ^ 2i- -- - ----'--- '
(Entered dyl ILate)

Totil Beta Activity 31.457 Li/L = d.ii71:57 pCi!.1

Error in activity units+ 8.628 cCi/L = 6,D4iid28 cCi/.1

Percent Error 2.63 1

Miniwa detectahle activitv NA

^.Signature __.__.

^vie.ed by) (Date)

CALCULAII6N OF SAnFLE ACTIVII'tt

Inet cpaiid/ciipCi/2.220pe1(el leau.ate)
---------------------------------------

(initial saaple acaunt)(d suhsaapled)

rNote: The propagated error includes the error associated atn
the d/c calculatian based on the ag loading on the plate.

Total Beta Spreadsneet Revision 3, 672B/91

0or .4 J4-0



Pate calcuiatea

Enter Fadiochae E.:.:r1a Suaaer lAXX11

Enter Log-In Nu:aer i'98-AXX11 52-[7::
s^15T;Enter Client Saap!e ID

Enter File Naae

Initial aaount or =.aaple used 16.4" d.^62

unich units, cl, g or saaple? nt

If leached, enter firrl leach soln voiuue Ivll I r\- J.^JdI

If leached, enter a] of leach saln analy:ea I r\- 2.Gd^t

Enter total counts oEserved ^sc?

Enter count ti:e in einutes 1"d
Enter hackground iq,a d.477
Calculated net ce+ 3.117d
Weight of residue n dish INOT IN 6n6nSi hJ 97.1 r\- .1
d/c for detector based on ag loading 2.5': d r'- E.c438

Signature -c^J-Z-^
(Entered oyl p iCaiei

Total Beta Acti^+:ty 37.tU1 eitlL = d.S^71dI pC,i,l

Error in activity units+ 1.207 FCi/c < d,^dltiB7 pu ;,1

r.n
Percent Error 2.71 7.

ntnieua detectable activity NA

Signature ^_ E w ------- 7=/rZ/y2_-_
(Bevie.ed hv) ICateY

CALCULdTI811 OF S6tlrLE ACTIVITY:

(net cpa)id/c11pCi/2.22dpallal leach;te!
^•. ----------------------------------------

(initial sa.ple aaountllal suhsa.piedl
-n,

aNote: The propa.7ated error includes the error associatxd .:th
the d/c calculation based on the ag loading on the plate.

,.r Total Beta Spreadsneet Revision 3, 612B/91

TOTBETA

T



"vr

3PiEAG3n.ET FCR CFLCuLdTIiA, OF i]idL BETtl nCTli'lil

Date calculatec Il-FeE-§:
Enter Aadiochee 5a:-ale Nuaher iX1t11 4'-27,3
Enter Loa-In NucGer l'98-XXXXI 92-2733
Enter Client Sa:ole ID B015T9
Enter File Naee 2733T8

Initial aeount of sa:ole used 11S.d9 .1- E._JLd
Yhich units, sl, a or saaple?

If leached. enter iinai leach soin voluee lall I +r :.:^JI
If leached. enter cI of leach saln analvzed l +1- i.utdl
Enter total coucts o5served 4I45
Enter count tiae in :ioutes 1411

Enter Bacharound Icuc! 0.73c

Calculated net cp: -.3678 •1- u.4c96
+einht of residue cn dish INOT IN GRAtlS1 - in hG 69.6 .1- 2.1
d/c for detector cased on eg l oading 2.3569 d.3;72

y^-
(Entere] hyl / [e)

Total Beta Activitv 31.628 uCt/L = B.S31o5u oC:r_l

Error in activitv untts* B.B24 piirL = 4.dnud24 eCt:.l

Percent Error 2.61 X

Ninieue detectacle activitv NA

-__-_____g//_y
cv -YlRavtenzd hr^ i['atel

CALCIILATIBM OF SAnFLE ACTIVITY:

(net caeild/ciiuCi/2 2.dpe1(cl leachate)
________________________________________

(initial saaple aaount)lal suEsaaoleal

*Note: The propagated error includes the :rror _ssou.:ted .ith
the d/c calculation hased on the o lmdino or. the olat^.

Total Beta Soreadeheet Bevision 3, 6/28/91
TOTBETA

',^ (D>t^-^);^'I



3inEnGSHEET FOR CALCIIL'ni1Ch ui iuTnL biin eLT:viii

Date calculated li-Fe6-ti^
Enter Radiocheu :a-cle Nuaber IXXtXI "r2-d27i4

Enter Loa-In Nuaoer 1'90-XXXII 92-6:734

Enter Client Sacuic ID Bdl`VI
Enter File Naae 27i44

Initial aeount of sacule used
,hich units, al. q or saaple? .IL
If leached. enter rinal leach soln volume ;.IV I.^- d. .aol
If leached. enter nl of leach solo anali:eJ l+f- L'. ^Bi1l
Enter total counts observed 4163
Enter count tiae in ainutes lada

Enter bactaround (cpe) m.782
Calculated net cpa .i- u.3.4810 Loi3
Sleight of residue on dish ( NOT IN 6RAtlS) -:n MG i35 ..- u.l
d/c for detector based on sa l oadina ?.;c75 +i- a. d^ll

9ionature
-_ -

^7 L
^.+ ( tered cY 16ate i

Total 6eta Activitv 38.251 cCi/L = 3.0:8251 aCi:_i

Error in activity units+ 1.092 oCr±L = 0.2vi69' c2:::.1

Percent Error 2.86 %

Ninieu detectable activitv Nd

Sianpture ........... 2.1/if'72
^ (Revie.ed bv) (Date)

s^r

CALCIAATIBN OF SAeFLE ACTIVITY:

(net cpalld/cllpCi/2.22dpd (d leachacei

------------------------------------------
(initial sa:ole aeount)(al subsaoaladi

+Note: The procagated error includes the error associated itn
the d)e calculation based on the :. l^amno on tte si;t-

Total Beta SureaCSEeet Revision 3, 6/28191

16TBETA

r



.:r - .

5?hEAB:HEET FOR CALCULATIOU 'F iOTAL 6ETa ALi1VIfi

Date calculated II-Feh-i2
Enter Radioches :aacle Xuxher iXIXXI 9:-d7735
Enter Log-In Muster ('91-XXXXI 92-12735
Enter Client Bascle ID cdL`v;
Enter File Naae 2735TB

Initial aeount ni saanle used 97.2, e(- d.2ddd
Ghich units, al, g or saaple? ML
If leached. enter final leach soln voluse i:li 1*.- .^Lil
If leached, enter al of leach soln analyzed I.\- d.^3dl

Enter total counts observed o961

Enter count time in sinutes 188'a
Enter backoround (cod 0.565
Calculated net cos
eeiuht of residue an dish (NOT IN BRFR51 - in nti 53.9 ,\- 4.1
d/c for detector Eased on sg loading 2._577 ,r 4.a711

lEntered hYY iGatei

Total Beta Activity 66.890 cCiiL = B.86685d utt/cl

Error in actirity unitsa 1.317 pZi/L = 6.C.ll317 pf:i.l

^
Percent Error 1.97

Ifiniaue detectable activity NA

Signature
(Reviewed bv) ^atei

CALCULATION OF SAtl-rLE ACTIVITY;

lnet cpa)(d/c)lpCi/2.22dpa)1el leachatei
___------ ---__-------------'--------

(initial szsple aaount)lel subsaapled)

rNote: The propagated error includes the error as:uciated atn
the d/c calculation based on the so :aazina on the olace.

Total Beta Spreadsheet Revision 3, 6/1.8/91
TOTBETA

sJr,



SFF.EnBSnEET FOR CALCIiLATIBG 2F TOTAL EETA A:TN1Ti

r*

Oate calculated 11-Feh-9]

Enter Radiochea Eaaole Nuaber IXXIX) 92-u:73o

Enter Luu-In Nuaber i'9a-11X1I 92-d?73o

Enter Client Saa:le IG
d3lS+':Enter

File Naae 273dT6

Initial aount of saanle used 1a9.84 f1- d.:adB

NhicA unitsi el, a or saaole? NL

If leached, enter final leach soln voluae 1:11 I•- L.tBBI

If leached. enter al of leach soln analv.ed I•r d.8"idI

Enter total counts coserved 927

Enter count tite in ainutes 1268
Enter 6ackoround (coal 2.453
Calculated net coa 9.24Ya •1- d.GJdl
Weight of residue on dish INOT IN BRANSI - in nG :8.5 .1- 3.1
d/c for detector based on au loadina '.L"n"rc +1- .d25d

Sianature _^__ ^gao L/-a:%!:9Zi
IEntered hYd ICacei

Total Beta Activitv :.d91 oii/L = B.24:.9l oC";.l

Error in activitr unais• B.S{5 oLiiL = 6.d0i345

Percent Error 1e.49 t

Niniaue detectable activity NA

Sidnature ------- -z^f
IReviewed by) (Date)

CALCOLATIBN OF SANFLE ACTIVITY:

Inet cpalld/c11nCi/2.22dpd (al leachate)
----------------------------------------

(initiat saaple a/ount)lal suhsaapledl

vNote: The oropaaated error includes the error assoc:.teu with
the d/c calculation based on the ea loamnp en the plate.

Total Beta Sureadsheet Revision 3. 8/28/91
10TBETA



^';..
yi.

465i^LEnEET F6n CaLCU'.^Tlcr uF TuT^L SETn ^CTair:

Date calculated :I-Feo-i:

Enter Radioches S,:ale NucCer IMAAXI 92-J:.'i7

Enter Loo-In rWSOer 190-ciX11 9;-6_737

Enter Client Saaole 10 c6l`V7

Enter File Maee 2737T6

Initial aeount of :accle used 9i.Co ., G._aLd
Nhich units, el. or saeple? ,yc
If leached, enter irn;l leach soln voluca lall I^- ;;.cSJI

If leached, enter a of leach soln analr.^a I^1- d.JC01

Enter total counts ooserved 1273

Enter count tiae in ainutes 1B8o
Enter hackeround lcoel 6.762

Calculated net cca 3.S71a ^^- ^.d444
iieinht of residue on dish ( N0T IN 6ASNSi - in n5 J8.1 .i- 0.1
d/c for detector h;sed an ao loading 2.15e4 .i- J.u'74

Sionatur
(Entered hv! luacei

Total Beta Activitv 5.684 uCi/L = B.6d5w4 cC:i.^d

Error in activitv units+ 0.44Z aC:rL = d.u„d44: uCu.:i

Percent Error 7.89 1

Miniwe detectable activity NA

-•: Sianature
_^c_K--------- - -----^^=^Y^_
(Reviexed hv) tuatei

CALCULATION OF SAnPLE ACTIVITY:

(net cpalld/c)lpCi/2.12d9elld laachatei
----------'------------------°---------
(initial saaple aeount)lel suhsaauledi

.Note: The nropacated error includes the error ;ssccratad nitn
the d/c calculation based on the ao loau:no on the oi;te.

Total Beta Snreadsneet Revision 3. 6/18191
TBTBETA



:^..

;,•,.

.+..

.hM

:.'EEnu;MEET FOR CALCuL^TI::fdi icTA_ cET.n ALii91:i

Bate calculated 11-Feb-i2

Enter Radiochea sa_cle Nuaoer IMMMMI 92-0273B

Enter Loo-In Nuaber 1"98-XM1II 92-82736

Enter Client Saaole ]u Bd15^d

Enter File Nate 2738TB

Initial aeount of saaole used 121.42 ^\- d.CdlB
Which units. al. o or saaole? hL
If leached, enter tinal leach soln voluae iali 1•\- c.^d"nl

If leached, enter ci of leach soln analyzed I•\- d,ild8l
Enter total counts observed ;937

Enter count time in ainutes IB&B

Enter 6ackoround Iccd 8.565

Calculated net cpc 5.3728 •i- d.ccdc
Neioht of residue on dish (NOT IN cRAnEi - in nA i.1
d/c for detector based an aa loadino '_.3;15 •i- J.ui73

Bionature^((^' 6lr^
(Entered bvl iCatei

Total Beta Activ:tv 56.249 pCi/L = d.d5:.a9 uCi.d

Error in activity unitsa t.231 cCi/L = 0.6U1231 pCi-i

Percent Error 2.19 Z

Ninieua detectable activity NA

Signature .I--______? !3ZYZ
IAeriewed bYl OOODUU IGatel

CALCULATION OF SANFLE ACTIVITY:

Inet cpalid/cllpCi/2.22d9a1(a1 leachatei
__________________________________________

linitial samle aaauntllol suhsaaatedl

eNote: The proaagated error includes the error ;ssou ateu with
the d/c calculation based on the aa Icadtno on the olote.

Total Beta Spreadsheet Revision 3, 6/28/91
TOTBETA



;.^

oate . -----
Enter ra:._:

... Enter Lcy- _ ,- ;ar
Enter i.._.. -d.tie lu

Er,tar irt.

Inltlal ^-_... Cr SaS?Id .i24 ..^ . . .. ,.^^^u

Snich ; , iaa,ole^ ,,.
If ieaeGa;, tzr iin;l ia;cn :aln ._._. ,... . . - ^.V^^1
If leach&., .^,t-r ai of !ea i,in .. .;^' _
Enter t^dE! ]„nts et,:ervde

Enter n^^c In ,,,nute.
Enter fcyal

Y •.EalCaietS. _- - .
dV. . .•. ..ieigr^t -. ., disn ^;GT -^

3. ..
,^_., - . .- -.

ah rur a=re::. - t -d co
. - d.t

^`^^^^5^'
ul[are]

11

,T. Totat 6ct3 (atirit'r - -

... Error In cra ts+

Percent Errw „ -1 _

Minieua oe_=[iscle a.t:vi:i

Signature
A- - ---------y
^

f-QZ__
-. G,1:.ltn2tl :ne

+^•o CALCULAiIDh GF sn^YPLE FCiiVITY:

1ne[ c,^nlta;cltpCi;?,?:opml^.,l le_r^-i,:^l
_________________________________________

..,r Ilcitiel .zaple ,mai,nt!IC:

fhotel Tnc ricpayirea 2r1'Lf

the CatCGlatlon LaBe ,7 Di r,,.. _. ....,

Total 6ete -„sheet Reci51 on ; „- -
TGio[TF



r.l->

Date l:.:^..,^ .. ..

Enter 6

-

5:._ ? +. ., . - . .

Ent2r tuy ...:-r , :yAA11 _ _

Enter CLant ,,

Eater "rile .' ,._: ._ .. _

li leec.;a_: -_.r .r ,_. _. . - . ..,,.dt

If Iea.r ], nL. :I oi lescn

Enter total zu_^ ocacrad ..-

Enter co.,r! t. _ P. ...._.-s

ErdEr t +' I,p:,

Calculatel

'itight or ecrUL, or^ ansr^ lile" 1;1 . _ .. : : . - ...1

tl/c Sor aitecca aasEd on cy Ic,c^.-., ...- .. -,,.1;t

SignaLre

--• • Total Eeta -. cri,,tv .-. - , .,_ .._ . _. ._. ...

".^ Error u: 211_:.,^r cmt=. ... ... ... : .. :....._ ... .

--^ farceat Erra ___ .

RiuiIua oeCcSti:ie eL[!vl[y m

EAtcuLaTI^:, EMi,'rLE dCTIVITP^

-----------------------------------------
^ li^:ai_1 e3mpL aLc^ntl lei _^._- . _

aliote: i+^.a t _;t]at26 2rrLr :BCI av tr_ ErrZr

c,..,iattcn o ee c.. -._ . ,^. _ .- ..__..

Tutal Eet_

T5TEEN



;FREi,LSNEET FOR CALCLLBTIOti JF T.uidL EE'6 9CTIV11 i

^ate calculated 12-Feu-92

Enter Radiochea Sa¢ole Nuober IXXXXI NnTRIX 5'I::E

Enter Loo-In Nucber 1'9B-XXXXI CIiP 95TC

Enter Client Sasole ID

Enter File Baoe nE?_cT

Initial aeount or saaole used 96.07 +A- ;;._;,dd
ihich units. el. a or sasole? hL
If leached. enter iinal leach saln volume iai I+1- 7,.^.dl

If leached. enter rl of leach soln analveed I+,- d.dtdt

Enter total counts observed 't45:6

Enter count time in ainutes IdC3

Enter background iccal 3.;35

Calculated net coe 24.8Udd

Neioht of residue on dish INOT IN 6RAM51 - in Mu 46.1 ^r e.1
d/c for detector based on eo loadina

iionature.."_Ll^ee_ :^^t^"r_?•i;=S:c^L: 1- / C,
(Entered !v) (^Se:

Total Beta Activitv 248.373 uCi/L z 0.248373 oCi):.l

Error in activitv ^ntts+ 3.776 oCi/L = d.d43736 261a1

Percent Error I.BN T

Miniaue detectable activity NN

Sinnature J . ic _ ^_ ^lz^Q
IReviewed hvl Oat

• CALCULATION OF 3ANFLE ACTIVITY:

(net coalld/clloCl/2.22dod Ia1 IeachatEl
- -------------------------------------
(initial saaole aaount)(al subsacoledi

aNote: The orocaoated error includes the rrrcr assccrated xitn
the dic calculation based on the :e loactno on time olzte.

Total Beta Spreadsheet Revision 3. 6/28/91
TBTBETA



..,.

r^..

h^

ra.

PREA85HEET FOR CALCU,nTItIN GF TGIAL BETA nLli:fli cuc 10 TE:.n..:if6r^

Bate calculated lc-F.c-i:

Enter Aadiochen 9a;cie Nucoer IANAYI 5L-c27_1

Eater Loo-In Ncuer t'98-iXlii
Enter Client Sa:ale 10
Enter File naee

Initial aaeunt of ss.ale used !cl •',- ...d
uhich units. ei, a or sacole? ml
If leached. enter rinal leach soln voluae all I+ r a.a.Jl

If leached. enter - 1 or leach eeln analv:ea 1+.- ^.^.dl
Enter total counts : cserved :61
Enter count time in ninutes 1CC;j
Enter hackorcund icpel 3.71i

Calculated net cc:
Weight of restdue on dish (NOT IB GRAMEI - in n,] J.5 •^- d.l
d/c for detector Cased on ao l oadina ?.Slr° +\- d.1a77

Sipnature ^_ ^•_/^ ^'L

(Enterea hv) tu

Total Beta Activ:t; -L.e87 oC;iL = -B.dLla87 cLi;.l

Error in act:vi[v unite+ -B.412 cCr;L = -J.Cada12 s:..ti:

Percent Error 24.43 ;

Hinieue detectae:e activity 1.985 pCi/L = 8.0"d4939

iipnature _11._ ^^&4°_/X1.
I4vie.ad dvl lu,[el

CnLCIAATION OF tnd'rLE xCTIVITY:

(net cpa)(dic)ipCi/2.22duallel leacnatei
________________________________________

linitial sadpie aaountllal sudsaepled:

a8ote: The propacated error includes the error +ssocuat^d with
the d/c calculation based on the an loamnn on the plate.

Total Beta Spreadsheet Revision 3, 0/28/91

t: i3 w•-'L^ ^i+^



>;:w

i=nEAOSnEET FOR GLCP.nT1UF OF TOTAL -cii6 ^LTIVIL :LE 16 iECn„2i1Lh

Cate calculated 14-Fec-K
Enter Badiachea ^a.a1e Nucher fSY1A1 . ,._.

Enter Loo-In Nuacer 1'4-M1.IYi n5-2r"ta

Enter Client Saaole lu i5-a:r

Enter File Naae ^5:724T

Initial aoount of sacole used loS +r :.:Sida
ehich units, oi. o or saaole? sl

If leached. enter iinai leach soln voiuu.& II
If leached. enter e1 of leach soln aralvrad
Enter total counts acserved odi^

Enter count time :c sinutes IrioC
Enter 6ackoround i¢ai

Calculated net cua od
Neiaht of residue in aish INUT IN 6NAM:1 in n6 •Y-0.1 d.l
d1c for detector oaseo on ag loading 2.016 .,- y.IdGl

^̂3ionatur e,-<^ 'ea.l ^^^F!-!^'4F€7'. Z--
lEr,tarea 6ri ^ w'ter

- fotal Beta Activity a1.663 narL = n.^nlcid au:.d

Error in actwicv units. 3.593 cCiiL = 4.,d35+1 uLU:.A

Percent Error .i.Jp 1

Miniaua detectable act;vitv NA

Sianature
V-tO-'--(fievAeaeo 6vr i^aee^

CALCULATION OF SrNFLE ACTIVITY:

(net c?a)IC1cliuC1/2.2idoailel leachate:
_ ______________________________________

(initial sacple aaount)Id suhseaoiedi

+Note: The oreuagated error includes the error aesouatea ear.
the dic calculation based on the aa load:na an the olatc.

Total Beta 6oreadsheet Revision 3. 6/28i91
TOTBETA

T,t1 s -^JsS'I
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iPREAUSNEET FOR CnLCutAT1U4 OF 1UTtiL BETA Fi.11UiTY BUE TO TECh'hEil,.a

^ate calculated I4-Feo-K
Enter Radiochee Sacale Nuaber iY11Si 92-u.724

Enter Laa-In Nu<oer i'92-IXlNI 9?-i1=?°+

Enter Client Saaole ID ud157:
Enter File Nace 2724iC6

Initial aeount of :'.cle used 55.s:: .^- ,..Jidd
ehich units. al. a or saaoie? x1

If leached. enter "r,nal leacn soin volu:e :.i1 1 •.- ,441
If leahed. enter a1 of leach soln analvzen 1 •- d.u:ul

Enter total counts ooserved 1193

Enter count tice in sinutes 1'i^
Enter hackpround ( ccel 6.73u

°- •y! Calculated net cua d.;iLS *.- 2.e74d_
'Aeioht of residue an dish ( NOT IN URdtlSI -:u P,u 43.5
dic for detector oased on lo loadino 4.7153 f1- L.;f55

? p
3ianature^

iEntered Evi ^ iGate^

Total Beta Activi.+ I0.631 oCrlL = E,0l5B31 cCi:sl

Error in activitv unltse 1..58 aCi;L = 3.0'dl1Se oCi..:

- - Percent Error 11.61 T

Miniaue detectahle activitv NA

Sionature J qcL.^.a -----'- 2/L 8 iQ_2__
1YV'

iRevie„ad by) 'Gatei

CALCULATION OF Snn'rLE ACTIVITY:

net coa)(dl6loCii2.22doellsl leach.tei
___ ____ _______________________.

(initial sa.ule ;eount)lal suhsaaolea,

•Note: The OrGLaQatEd error includes tne 2rrGr asi.u.LLeu n W

the d!c calculation based on the ca lc.,d,uu on tli< o,ate.

infal Aada Snrcan=ho./ A..ir1^n I n0N/91

'.4)^; -^!^ t7



„r??iz:•. TOTBETh

..^."

SPREdBSHEEi FOR C^c^d:a;i(Gr! OF TDTnL GEi^ n,Tltiii LhE To TECH:.cT

Date calculateo IV-Fab-97

Enter Radiochec Sa;ole N.sber IXXXXI 92-2,i25

Enter Loa-In Nu.Cer I'9a-XXXX1 i^-d;715
Enter Client Samola IG odt5;_
Enter File Naae 27'_5TC5

Initial aaaunt of sasale used 96.64 ^- u.c2d
which units. ai. a or saaole? a!
If leached. enter final leach soln voluue imil 1^,- u.:dl

If leached. enter +1 of leach soln analv:eo I^\- d.si8l
Enter total counts ooserved 909

Eater count tiae If, uinutes IGOd

Enter hacta_round icual ;.E7
Calculated net cos d.379G ^- J.d.dS
Yeiaht or resiace or. ater, ltluT IN GndnSi - in n3 :J.; •-,- L.I

dic for detector oaed on uc loadina ;.SrS^ v,- u.Is:J

. •_^ /^ ^

3ianature^Ll_!SLlsl/^^sC^.^G^a"ot^.,^.tl.^-^_/^'^j'7
iEntereC dv)

Total Beta nctivctv 5.116 o21+i = iLLd;716 .,.,. .

^^r Error in activitv enitsc 8.7c8 cCiiL = n.G2d7dd oC;: _1

Percent Error

- .., r Miniaua detectaole ;ctiritv AA

w
oianature /J. k, ^_ '7grt)4,

'------'---- ---'--X,---'-- --- -
IRePlEeed bVl iuatel

CALCIILRTIGN OF S,hfLE ACTIVITY:

(net coa)idlciloCii:.2?doelld leacMaeei
----------------------------------------

linitial sawle aaountlial subsaaoleoi

*Note: The orcoagateo error tncludes the error associated with
the d/c calculation based an the ao toaoina on the olate.

Total Beta SnreadsEeet Revision 3. 6i28i51



iFREABSNEET FGH C^.;uLAT1CN if TGTrSL iET6 niiCYiTi uJE iG ikCn-l!t.

Gate calculated 14-Feb-92
Enter Radiocnea Szraie Nuaber IYtC91 9i-327?h
Enter Loa-Ir. Nu>cer !'iB-1X1X1 ?i-BCl:o

Enter Client 3a+ole iG 6u151;
Enter File Nase :72cTE^

Initial aaount or saaale used 15. LI •- ^. ^:dd

- Ahich units. :i. a or saaole%

If leached. enter rinal leach scln voiuce .-,. I*•.- ^. «Jl
If leached, enter nioi leach soln analvao i^,- d. ,...1

Enter totai counts observed P.3
Enter count ti:e in u:nutes 1^^2
Enter backarouna !cna ;.n.i

Calculated net coe ,,.°Srd ^.- . .;i;

Neiaht of residue on dish iNGT IN BRAM51 - rn iU

dic for detector dased an en loadino 'r.4:n9 W .:;;,i

J
or 9ionature--

&(Eniare: :v; iGatei

Total Beta dctrv:te 11.855 cCrll = i;.311'ute ctir_1

Error in activitv ar,:tse l.'iii oCiiL = 4.EGI2r,I oCVC:

Percent Error 12.13

Miniaue detectable ;ctirrtv NA

i
iionature _<'^• (^ ^----'--?1!^_^-^2-

(Renenea Ovi iascei

CALCIILATIBN OF Sn.9FLE ACTIVITY:

Inet coe)lcicitoCil2.22doel(a1 teachate)
----------------------------------------

linitial sa.cle auauntl(al subsaeuiaar

aNote: The cropagatea error includes the error asscuated rtn
the dic caic,iation based on tne co lo;mrw on ena o!ste.

iotal Beta Sureaaeneet Revision 3. 612Bi9!

TBTBETF



:YRExunNLET FCR C6.,ULnTIO4 Of TBTnL 5Ein al..ir U'uE IU Tft

Date calculateu Ic-Fau-9:

Enter Nadtochen 3accle NL502r IACaA) JeLllcdtE l!-._ .-u

Enter Lou-In Nuaoer i;d-ailai UGP-?l:c
Enter Client Saaoie IB uU'r4'2o
Enter File Name '-72ouiL

Initial aount of aaole used u.re^J
Whieh units. ml. o or saeole% aI
If leached. enter f:nal leach soln volume 6:11 1^.- ..od'cl
If leached. enter 1 of teach saln analv. ed

Enter total counts chserved 1153

Enter count tine jr cinutes lUuu
Enter 6ackuround ccai 1.76

Calculated net coi u.ii3d *^- 3.6471
Neia_ht of residue cn dish NOT IN onAnS; - in Ni 4.1

dic for detector hasea on mo l oadlno S.IIaa ^. c.:u;;i

Y'^ iionature -`'^^`^J^
r*^ tEntered hvi

lotal Beta Activntv IB.9D uC.r. = u.u13i27 c::;. :

Error in actirith unlts* 1.;43 cCi/L = e,idi:.:

Percent Error 12..9 i.

tlinlme detectable activltv NA

Sionature --ra_/f--..,__
(Aeviehed hvi t:atel

CALCULdTIBN OF 56nFcE ACTIVIT'i:

(net com4ieiciipCil..2?dual(el lea:n;te;
__________________________________________

(inittai sa.ule amount)lal ausa,clldi

•Note: The arcuacatej error includes the errar associated 1tG
the dre rlculatton based on the an loaulno on the ol;a.

Total Beta Screadsheet Revision 3. e/.8/91
TBTBETG

?;iyti--L"^"t1.



iPfiEnCSNEET FOR Cn-LLTiO'ri OF iOinL "ecT^ 6CTI.iTf i;uE IC TEC::.:^:eF

. 5ate calculated L1-Feo-i_

Enter Badiochea 'aaufa Nuaber illilf v2-32i:i

Enter Laa-In Ncoaer I9B-17(li

Enter Client Saaale IG edi575

Enter File Neae 27271'E6

- Initial amount or used iY.', ^r d .1:2d

Yhich units. aI. a or samule? al

if leached. enter T inal leach 501n voluae .:II .- t.SShc

If leached. enter :1 of leach saln analv:etl 1••.- d.J3dl

Enter total counts oaserved +di]

Enter count tiee u, cinutes luu.

Euter hackn_rouna lcaaj d.7

ialculated net coa 3.52:: •,- d.ao8

Aeioht of residue ;n dish ihGT IH unLNS) in no 43.7 •.- d.l

E/c for detector haseu an ma laadino J.7:;d ^`,- n.al5^...

-^ ^ 3ionature,-
- ---- -

,^ lEnieretl h^^ ;G^c^i

Beta Activ;tv 35.17B uLiiL = :.do517e :Cn.::

Error in activitv un;ts+ 5.8c1 oClic = u.cuSdEl ui.i:.i

Percent Error 0.88 S

-'" Niniww detectable activitv NA

Sionature -------_-2^lBfQZ-^J_-k.- A^Lo
lhev;ewed Uyi lG,tei

uiLCI1LNT10N OF iAtlFcE eCTIV'IT'i:

Inet cpmi(a/u IoCii2.22dpmilml ieacnatei

------------------------------------------
linitial saaule amountllmi suheanoieci

+Note: The orooacated error includes the error asszclacao it,,.
the dic calculation based on the an on tee oize:.

Total Beta Sureaosheet Revision 3. ei:8i9i
TOTBETA

E, t),c:-04o-



amEABSHEET Furt C^.wLnTIC6 OF T61AL bETA ^CTI:li: L^E T^ iECmcl:o, ^

Date calculateo lc-FeE-i2
Enter Aadiocheo 3acale Nuaber iXX[t) i'-dJ?5
Enter Loo-In Nucoer iSd-AXXXi 72-3:725

Enter Client Saoole IG edl
Enter File Nase :7iuTCc

Initial aeount cr sa,wie used
intch units. .l. 3 or saacle7 ci
If leached. enter iinal leach soln voluae oa I.\- :. t nl

If leached. enter al of leach soln analv:ea I.,- e. LSnl
Enter total counts otserved 4.9a
Enter count tiae in cinutes ld8d
Enter backarouno Iccai 6,7:E
Calculated net cua :.1564 •,- u. ioi5
ieioht of residue On dish INUT IN GBhMSI -:x il.; .r d.l

d7c for detector based on ee load[nu ;,ei51 .,- a. ai

.-4. iionature^7^^^2^y^^ed^-5^
(Entereo hrl

Total Beta Actr+:t: 4B.d:l c.[li - i.Ji,;uEl c:a-i

Error in activitv umts. fi.ain cu,c = a,^u^c75 ^i::,l

Fercent Error 9.64

tliniwe detectable activity NF

iiunature
^------=-=-----'-- --- -- -
lkevie.ed ovl l'u^tei

CALCULATION CF S66LE ACTIVITY:

Inet cpaildiu IpCi72.22doallal leacratei
_ _____ ____________

linitial s,.cle asount)\el suosaacled:

.Note: The cressoated error includes the erro, s:utatea
the eic calculation oased on the u lcuiuu on [,e al,ca

Total Beta Screadsi^eet nevision 3. oi.Bi91
TOTBETA

0



:iFEeBSHEET FOR C6',I:ULnTl@i uF TuinL oETn .iTlv('u ui TO Iiin.Li

Date calculatec la-f
Enter Radiochea 3a:,:le Nuaber iAYkS1 ?. J2i29
Enter Lna-In Nuaiar i93-1ia1i 92-b.i7r
Enter Client Haaola 16 6uI5T1
Enter File Naee i72"vfCfi

Initial uount at saacle used

inich units. Cl, a or saaole? ...

If leached. enter iinai leach soln voluae ;ai I^^- d.G.dl
. If leached. enter c;l of leach soln ana:v:ad I rr a.dd^1

' Enter total courts cbserved +e13
Enter count ti:e in a:nutes Ic,c
Enter Oackc_rcund ;coa d.57
;alculated net c.: 4.:4ld ^,- ti.oi34

_ rleiaht of residue cn lish 00 IN BneN3i, -:n to 92.c *- u.I
d/c for detector o,sed on an loadlno 6.7 21: ^\- ,i74

^•̂ ,^ 3ionature_^

' lEntered hvi ;S;ta:

Total Beta Activitv 122.80e oC17L = J.122idb oir;d

Error in actiritv units+ 13.33d oCiiL = 0.01SI38 uG ^:i

Peicent Error

ntnieue detectable activitr Na
. +

-• Sienature
IFevie.ed bvl iuate?

hl

'T CALCULATION OF SaHPLE ACTIVIT't:

net cpaiidiclioCl/222cuallal leachate:
_________________________________________

linitial saaole aountllal subsaacledr

•Note: The cropaaated error includes the arror assuc>>ced aen
the dic calculation based on the .a loadino on the olace.

Total Beta Soreadsneet Herision 3. b/29/91
TOT6ETF

^#TE^ 04'-U 11



iFREAGSHEET FuA CnLCS hTIu11 BF T67aL uET6 „CT191Ti LJ1 fu TECn..^i5d

uate calculated IG-FEO-9:

Enter Radiocnea Saccle Auaber
Enter Loo-In Nucber I'9B-dA(Yi 9z-i27:d
Enter Client Samole ID i1151'.
Enter File Naae ainTCn

Initial aeount ui saaole used 97.75 ..d7^d
Nhich units. el. a or saaole% al
if leached. enter iinal leach solo vo:uae iwii I r.- 5.-o1
If leached. enter .I of leach suln analv.ec
Enter total counts ocserved 4 14
Enter count l:ce in a:nutes

Enter backeround ( coc)

Calculated net Cci 7;.i94d ^'- .....__
Yeiuht of residue on disn INBT IN 6RAMS1 in n5 75.B .,- 3.1

1r
d/t for detector hased on ea loadino e.IBiu *.- u.o1.B

' iianature.^ _ _ _ ' _^ /^- ^'^_
(En[ere7 tvi iGatei

Total Beta Actlvitv l6a.772 oCtrc = u.:Ccli: oC.: ..

Error in activitv untts+ 16.964 oC:rL •

Percent Error la.21 I

Minieue detectaele sctivitv NA

^ Siunature

lfievte.ed by) 1Gste:

nr

CALCULATION OF S6NFLE ACTIVITY:

(net InolidiclioCil2.Tdoellel leacnatei
_ _ _____ ___________________

linitial saacle aeountlld subsaeoledi

aNote: The ?rocacated error includes the error zssouated .ttL
the d/c calculation based on the ca lcadinc on the .l;te.

Total Beta Spreadsneet nevtsron 3. 0/26/91

TOTBETA

T':



:'rhEACSHEET Fun i^L:c.dilsY CF TOTAL EE'^ .CTl:iii JcE TO TECh::u I„

Cate calculated 16-Feo-92

Enter hadiochec 3ascle Nuaber Ikikil -_-u]7a
' Enter Loa-In Nucoer 1'9i-kt111 ]1

Enter Client Saaole IG

Enter File We 17311, C6

Initial aeount of s.ac:e used i8.o •. C.3=d2
Ahich units. si, z cr saanle' :d
If leached. enter rinal leach soln +oluza ^.ii I•- .^.dl

If leached. enter c1 of leach soln analv.eC t+- ..:d21

Enter total counts coserved 358i

Enter count tioe in ainutes ICCd

Enter background icpa

Calculated net cca 2.5804 *.- o.oc.:
Neiaht of residue on cish (NOT IN 6RAMS) - in Mc c?.: ^\- 6.1
d/c for detector bssed on ag load:nc .4co3

Einnature^
- (Entsre] Evi ICatei

Total Beta Activitv 75.256 oCi/L = u.37529o cLi..l

Error in activitv unItsa 6.552 oC:/L = C.duc.52 cCu..l

Percent Error 8.78 T

Mtnieus detectable activltv NA

3ianature _ k,__^--____ ?^J d !Qi.
' ---

( evte,ed bvi iu.tei

CALCULATION OF SAMFLE ACTIVITY:

Inet cps)laiu (uCi/2.22dpe)(d leachatei
______________________________________.

linitial sa.ple aaount)Ial subsaaoledl

.Note: The propapated error includes the arror associatea w:th
the d/c calculation based on the as loao:ng on the clata.

Total Beta Spreadsheet Revision 3. 6/28/51
TCTBETA



iFREAOSiEET FOR Ar^;_nTION OF i3i6c EETA dCil'I i'.i C'L'E i7 T£CnCc::„n

Date calculate5 ic-Feo-9:
Enter Radiochea ia-ae Nu6er IAIYYI 92-42732

Enter Lou-In Nuo6er 190-kXM11 92-02732

Enter Client Saaole ID ' G:15T7

Enter File Naae [7;.TCE

lnitipl udunt of sscale used 134.63 ^',- t.:dtld
Yhich units, al, a or saaple? al
If leached. enter iinal leach soln voluae icll 1^r d.dzdl

If leached. enter c1 of leach saln analvzed t^Y- d.6udt

Enter total counts observed 1b89

Enter count time in s:nutes Idud
Enter hacks_round icail 0.47:

._,... Calculated net coa 3.417d t\- 8.0Etn

+eio_ht of residue on ai5h INOT IN GAAASi In tl6 97.1 u.l

d/c for detector hased on so loaainp „8:d7 +r e.3t5o

^, lEntered evi iLatei

total Beta Activity 100,338 uCiiL = 3.I2i7336 oCil.d

Error in activity un:tsa 12.737 cCi/L = 6.0i?737 cCir.,l

Percent Error 12.69 1

!'n hiniwa detectahle activitv NA

3idnature ^j-,_ /C.--_^.,yf
-------------------

IRevreaed hvl__ ^(7 IG^ter

CALCOLATION OF 96nFLE dCTIVITY:

net cpel1ah11pCi/2 .?dpa)le1 leachatei
----------------------------------------

linitial sacple aeauntllel suEsaaoledi

.Nnte: The prc2agated error includes the error assocrateo sit;
the dic calcclation based on the <o loadinp on the slat_.

r`a-1 G..._-t1,t, /



I:.ial Beta uraacsr^eet heris^c.; :, lJ

TCT6ETA

3FREd65HEET FOR GLCuLr.i:dy GF iCT^L 'cEI6 'ri uue ic E

:ate calculated

Enter Aadioches i_.. e:I:aCer IXACiI 2-dJ7;
Enter Lon-In Nuaoer ';Sd-IaAll

Enter Client Sasole ih odl5i9

Enter File Naae 27}}Itu

Inrtial aoour.t of e:cL= uszd tli.u^ +.- o.:cad

.hicA units. al, c c . saaele? al
If leached. enter rinal leach scln valuse ^ctl I+.- ^.ctdl
If leached. enter z; at leach soln analv:aa l+'- d.GJdl
Enter total coun[s coserved JIiS

Enter count tise in a:nutes IEu3

Enter hackorouna iccsl 3.738

Calculated net cca 3.30d *^- et9o

Netc_ht of resid.:e cn dt5h (IiOT IN 6AAtlS) - in hu t9.o •- 1.1
dlc £or detector hased on eg loading 5.h254 ;.377

itomturR

(Entere hrl

(otal Beta Actiritv 76.:67 cC)iL = J.Claic7 cC::,.i

.._„ Error in activity units+ 7.394 pC):L = 4.6s7394 pCii-l

Me. Percent Error . 4.45 2

tlinieue detecta6le activity NA

.., Siunature
(Aeviened bvi

r _9

CALCI1LaTI6N OF Snn:'LE ACTIVITI':

-^^ (net ccc)IOlc)lpC1/222duellal Izact.,t,
__________________________________________

(initial _ aaale aaountl(el suh5aacie^i

. +Note: The pracagatnd error includes the error ,ssouated .itn
the d/c calculation based on the :y lazding on the plite.

Total Beta :preadaheet Revision :. bl.B/"rl
TBTBETA

t9^ -^^ ibr^1



a,.

iFREABSNEET FOR Cd-Zu.ATIdN OF TOTAL BETd ,STIITI LuE TO iEC};I.ET

Gate calculated td-Feo-ic

Enter Radiochea Sa::ae (iuaher ISiaNI 2-C2734

Enter Loo-]n Nc:her i9d-Y.IIYi

Enter Client Saaa:e 10 niL`J;

Enter File Nzae 2':<TCS

Initial aaount oi sasole used i02.o: +1- u.Cah
Jhich units, a:. a or sacole? ..
If leached. enter iinal leach soln volu.e la; I .1- i.Jldl
If leached. enter sl of leach soln analv:xd l *i- t.dual
Enter total counts observed 4121

Enter count tise in ainutes Ic-

Enter backaround (caci uJd2

Calculated net cus 3.4i12 .r o.dc93
Neioht of residue an dish (NBT IN GRAhSi - in ne I65 .^- d.l
d/c for detector based on ea loadino 7.a7Ie .1- o.+078

Sronature _____
hv

UUU^^^

(G.,":^
ISK} z!ro(9i

Total Beta Actir:tv 1d5.345 aCiiL = J.1d534: ..I.e.

Error in activitv c,i;tsr 14.56 u.:vL = 0.6A1r50i nt:

Percent Error 13.77
re.

nlniaue detectacle activitv NA

,., :ionatur --- --- - --------- - ^"-'!h - Z ' ! F - S L
TIteRllrld.AV) lutEl
Gh.d sk I Z/ia^pa

^ CALCULATIBN OF SnN"rLE ACTIYITY:

. •
net cpsiid/clipCi/2.22dpslW leachatel
__________________________________________

(initial sa:ple laount)(sl suhsaapledi

eNOte: The prccagated error includes the errw asscuated ath
the dlc calculation based on the g loadtna or, the plate.

Total Beta Spreaa:,eet Revision 3, 6/.8i91
TGTBETA



!^..

GFnLn:

uitc Cil

. ^......"cr.ter na.._.-.. ::LpI_ u..,, rr

Enter LOq-:,. ...:_c'r 1^n-At11I .. .. ..

Enter C'n_ c - :!r i)

Enter Fih

tLltlai ...._. eS:.p 1 2 ]SeC ^^ - - ..CuZ

ani[h ar,at, 3 or s_

It 12aC`.,Fl . ^J i1n21 ':.a..^ _. , .. . . . _ . - e.^.:(

Ir IeaCnrL. r°r c, -: n ^^... __. .... . ^ .^ii

Enter :J[^i^ : __...3 ODitrrc:

Enter [JL.u t1:o . blrmte=_ ._.,

Enter bsci;c„rm icpxi ,..

CaIcLLl:tPn lzr cpe . ,.. _. ' c.JhLi

Weight pi r._lu._ on :-.Sn .h,T 0.1

dl[ fOr dcL,:;i' 2aciu Cn iy t^"

Si nature /^. Z^ ^

Totalneta.._.a[^

Error in ,ccl.tt, antta•

F'erCent LrrS' ..^. ..

Miniaua dPcarc1-te activitt h.

Slqnaturt ........................................

(na,le.Pd upl _ _

CALQiL6TIG,i .:= 3.7Ii^LE HCTillii:

In^t , ':Jlclip(!l_._^x:,:. ..__l_..
___________________________________

(intt::I :,ap:a ^un[) L-el ._.. ,

afiete: Ti- ;rapn,lat=] =rrGr :nclwle' :. . . ... _____ ,_.. ,,...

CL: t i:C,aattaa p e] .: :Le ^ . .__...

Total Ests

TOTBET.

T,'^



FilENBSNEET FOR ir-_riICk T6ixL uciA ....'i^ _ ...

..._Oate

calculatec Ic-Fac-v

Enter Nadiochea Sa.cl^ Nuaber W(X) ;s-oi?c

Enter Loo-In Nuacer i5i-AX1X1 'r7-a.^;c

Enter Client Saacle 15 6dl:,r

Enter File WE 27:c1LE

Initial aaount if s;ao:e used 124.84 f`.- ,._.04

which units. Cl, o or saaole? :1

If leached. enter tinal leach soln voluca isll 1..- i."dl

If leached. enter al of leach soln analv.ad 1•.-

Enter total counts observed i27
Enter count time jr anutes 12af
Enter hackdround iccal 4,E"
Calculated net ccs .:44d •,- ,,.J•d:

oeioht of residce cn dish ( NOT IN 6kANSl - in no _.E •.- ^.1

dic for detector based on ae ieadinu ?.999c •^- J.d97

Sicnature^_ ^ .^_'_^•^J ^

(Entered bvi iCate^

11,

Tatal Beta Activitv 4.d82 cG:rL = 3.sdic62 :C:i_1

Error in acttvitv anitse 8.691 cCi/L = d.eclE91 e,aral

Percent Error 17.26 X

Niniwa detectable activitv NA

Sinnature I/>_/
(Bev:eeec bvi ( Ca[e:

CALCULATION OF 50rLE ACTIVITY:

(net cco)(c;u mCii2.22doa)(al leacnete)
______ _______________________________

„dr (initial sar.c:e asuunt)(al subsaapled)

•Note: The oropacated error includes the error associateo uut

the dic calculation based on the so load:np on the plate.

Total Beta Soreadsheet Revision 3. 6/28i5I

iBTBETA

F_'. U.v'"U 1J.1



FOn 'cCc.nTl'u6 GE TOTAL 6ET^ Tu TEi:...

Cate calculated l3-trt-i:

Enter Radioche: cs__te 'rla.her 1.i.1i,:1 i

E;ter Log-In tiurter 1id-t117i i:-2.737

Enter Client Saac:b 16 :Se7

Enter File Naae 2737TC'.

Initial aaount of =.a:cie used

Ahich units. a!. o or saaola?

li leached. enter f:na1 leach soin volu:e .;i
If leached, enter al of leach soln ;nalaee. d.uCdt
Enter total coo-,:nts soserved

Enter count tiae t.^ aicUtes Id3J
Enter hackuround , cpal d.711:
Calculated net cca d.710 .\- C.6444
detnht of res:due cn dish INUT IN BRAtlSI - in nd id.7 ,l- 3.l
dre for detector oased on an loadtna r.47i7 +r J.-755

3ianature^^ e-^ Z_
(Enterea dyr iitei

fotal 8eta Activttr il.c65 cCiiC = d.311cu: cCi:zl

Error in activity ants+ 1.ISe cCiiL = d.B31lSG cG: a

Percent Error 9.9! :

rv, Niniaue detectahle achvitv NA

Sianature
ifievte.r9 hvl ICatei

CALCULATION OF 9nN"rLE ACTIVITY:

net cpalldjcllpCi72.22dpa)lal Isachatel
^.r ----------------------------------------

(initial ss.ale aaountltal suheesuledi

.Note: The prcpaaated error includes the error asscuated .,1w
the d/c calculation based on the ; loa^rnn uc tha olsc..

Total Beta Spreausoeet Revision 3. ei28/91
TOTBETA

EUrc.-0baG



:FREk08HEET FGT; :6.P.d:nil0li CF iOInL i;T^ L11;lTi Sui Ic `Ei:ii,cl!zr'.

9ate calculated le-Fes-r'

Enter Radiochea z.,.:.ie Ncater II1111
Enter Loc-In Nu:cer i90-N1111 i_ Ir:?a6

Enter Client Baaole E^!SVc

Enter File h.:e :7'EiC6 ^

Initial aaount or sa.ale used Ic!.rl ^.- i.:aJ
iihich units, al. n or saeple?
If leached, enter iinal leach soln voluae all I.^- e.coul
If leached, enter zl of leach solo analv.ed I•r idddl
Enter total counts ohserred 5917

Enter count ti.e in atnutes 1:u3
Enter hackaround (coa) d.565
Calculated net coc 5.37?d .+- o.,z46
Yeioht of residue on dish INBT IN BRAtl51 - an

d/c for detector based on so loadinn

8ipnature^

lEntered tyi iuate,

ao SbF Y^ B/'h

Total Beta Activit^ 139.lM ^C;iL = 4.179111 a"l.i

Error in activitv ,mits* 13.018 pC:/L = B.BIJdIB n2i

Fercent Error 9.36 :

.;^ Miniwa detectable activity NA

_ ----------(?°-Signature
(Bevienec tv ). iuatei

CALCULATION OF SAMPLE ACTIVITY:

^ net cpalid/u !pCi/'-.:?dpal(al ieacnster
__________________________________________

linitial sa;ole aecantllal suosaacleci

^..

.Mote: The propassted error Includes the arror asscctateu .itc
the d/c calculation based on the .3 loadtna on tne plste.

total Beta Sureaasheet Revision 3, 6/:8/91
iBTBETA

Eoz-osu
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iFitEABSHEET FOR G--J.T1cA OF TOTAL EETA ^tT1Y1Ti 7d:" TO TE;n:,

Oate calculated !c-Feo-9:

Enter Nadiochea ssale Muster IllYYII nSuiC-'.1=n

Enter Loa-ln hu:her I9B-XIItI n

Enter Client Saaola IG Miu:.ia SFfrf . .; IC
Enter File Naaa nBGiC2c

Initial aaount of saacle used o.a=Jb
yhich units. e1, c or saole? :!

If leached. enter iinal leach soin volaae a;l t.',- . 221

If leached, enter ni of leach sotn anaivzea !.;- d.22at
Enter total counts ebserved 4535

Enter count tiae in :inutes IoL2
Enter background icpal 4.;,5.
Calculated net cpc °4.de2d r,- ,158:
eeicht of residue on dish (NOT IN 6RAMSi - in nG ih.l .1- 2.1
dre for detector eased on ao loadina 4.33;i .^- 6,73dl

Sionature„^ !7̂ ,
lEn[erad J•A 4 iGace;

Total Beta Activitv 541,d8: c[i;L = B.S4440: ciiimi

Error in activitv nnitst 37.318 oCG!L = 2.B:i31A .u_1

Percent Error t.5e t

Miniaua detectaole activitv NA

3ianature _u_l.a^_-----__[e___
(kena.e: ov) 0° ( uater

OF SAM"rcE ACTIVITY:

(net cpclttl;:iicCil<.?:dua)(al IeacLste:
:: .

------------------------------------------c..
(initial saaPle aaount)lal suhsa:oled,

-Note: The prcpagsted error includes the errcr associateu ;tn
the d/c calculation based on the au laau+na an the olate.

Total Beta SpreaosGeet kevision 3. 6/28iSl
TUTBETB

Eoz-osi



;.;

3BREABSHEET F08 :8L,.ATIG11 OF TOTNL BETA nCTIJIII Gdz Id IECo

Date calculatec irFeri:
Enter Radiochea Sa:nle Nuaozr IXXXXI nS-2i:eiC

Eater Loo-In Nua:er I98-XXXtI fiECG.;tcT

Enter Client Saanle ID nc-7:e1C

Enter File tlaae NSTCn2n

Initial aaount o f :a:ale used 17,;.: ^,- JaJYI
ihicA units. al. c or sa:ole? xl
If leached. enter final leach saln valu:e iai I I.- d.djdl
If leached. enter cl of leach soln analv:ed I n- r;.Jtdl
Enter total caunce u6zerved `047

Enter count time in ainutes i2
Enter huka_round tcoa) 0.j74
Calculated net ax o.7772 +r v.l4c4
Yeioht of residue on dish iNOT IN BRAh51 -:n r.c 51.4 ^'•.- 3.1
d/c for detector hased an sq loadino 5.8?dc r1- a.:721

Si?nature

„r (^M^s^^edbvl (Gate)
SRa ^ro/92

Total Beta Activitv 148.338 oCilL = 3.14c778 ;;1._1

Error in activitr unitst 11.764 pCilL = B.Ga;c1 uCiicl

Percent Error 7.66 °.

Niniaua detectable activity HB

Sienature r^^7_Zc ^-5 L
fRe9ix.a1 ov) ILatei
[ww.^ sM1 ^ t^/ ' z

CALCtILFTIOB OF S6AFLE ACTIVITY:

y Inet cpallcicllpCi/2.22d9a)(al leachate,
., t __________________________________________

(initial saaele aaaunt)laa suhsauoladi

*Note: The propagated error includes the errcr assccisted ith
the dic calculation based on the uc loadina on the ointz.

Total Beta Soreaa:neet Revision 3. 6/28/91
TBTBETA

Eoz-os4



3R%'

zPREABSNEET FOR CscCJLAiION OF TOTAL EETA ^Cik:Ti bcE TO TECtl..Clfer .

".ate calculated . lti-Feo-"r:

Enter Radiochea Ea_ale Nu:her (AiaY) s5-277cTC

Enter Loo-In Nuaber (98-taTil MS-77:cTE

. Enter Client Baaole IL ME-:i^_tTC
Enter File Naoe MS:7icf

Initial aaount of =aacle used ^^.:U.N,- t. [JBB /oy.3 ^k3
Bnich units, at. c or saeple?

If leached, enter final leach soln volute t.l) I a- d. dd31
If leached, enter o1 of leach soln analv:ed 1 .^- d. dd"al
Enter total courts observed d11
Enter count time in ainutes !td

Enter bactnround (con) d.Td
Calculated net cca 1.43:4
Weiobt of residue on dish ( d0T IN GBAM5) - in n5 Sl.a ., 4.1

d/c for detector based on so laadina :,d7do. *r a_t

^^^^N^_tyF,^:lG9ionature^
(Entered 'ovl iGatei

^^- Total 8eta Actiib^ -ia;r.3c7 pC:rL = 3.15:a07 e::_, L

Error in activity untts* Ct.s88-cC:rL z 1.0126d"o pCi'.I ^1. qC.:rL

Percent Error

Minuua detectable activity NA

„•

Signature k,--^------- d1JG/4Y__--
-- (Rev:eded hv) d.ate:

CALCULATION OF S^e"rLE ACTIVITY:
m

(net cpu id/clipCi/2.22dqd ( sl leachate)
------------------------------------------

(initial saaple aouunt)(d subsaapled)

•NCte: The prcpaqated error includes the error associated utrj
the d/c calculation based on the an lomno on the olate.

Total Beta Screadsneet Revision 3. 61CBl91
TOTBETA



l/m E M I J,+-j gdw . a,-L.Qy,,,, 6jclj l

Sp^... Zcouci"o Sr CaL6ro.>'L Vrr CcitlC

?(¢ ^^ Sp^.- ^r o„ /zz/9z a^v17 d 5r-/`o= ro77 a/-53d^
0-

(0_1 989 1/- O.cbo9 9^.7
(o , i C) ^' 2 2

'/- 13.3
v

9:v.7 {/- -q 7 ?

_:..e

I/,QarlX ^nLW Sf . _._._.___._...-

( O .r15'8 9 d.prn
Pe fo.oooaLA z. zi dpm/p4) L

9.27./'/-
xcn = ro ?, -^/- 6 '/, recmu^.r/

8}0. r i/- y3.o

7slanL SpZ6 Tc. a^'^,^ry 49r sp[ srd^swzy y_s! o
V- cc \

3. 759 r.o^'
o.^ 1 r/ vo,ow o, o}r.^.Q

.. 150nJ.-'- -.^186 ^ ciQnl/^nX
3e y- .oo3Y +/- 2

54/7:

(o i^2a +/_o.ocr9^) o s,s / z do"11n.V) 97 2 '/_ z P^^
0. L

E02-064



^..

--
9 7. 2 +/- z

. . ^72'/-3 -(5^23'^0.3 3) t ,oo = ^ 9 +^ ,^ ^ rCCViX/ed _

.^J• t.. ^ ^l^2

„lWY(',Y _.L^CRC W-^^C0.^(J

4/- o.coc^ir9^* (0.9941 +/-aoo 4 o D^] ( oe• 5 a/-2 d^„,'(,--609.5+^ /l,y

'." . ^248^/-`I^-^5• 13^/-0.3) ^- _---- .
,^.m = qG + ^ % r^trNCrec( -

11

~•. ^irflA^S cuY^ : . . . ._. ._ _. ____. .

92 0272e. ^S.otzV- o Yo) +(4.}^7 }/- 0.471A i= 23

(S ?2(.) - (y 7°sa / o •Y7 +^ - .!7-+^ /3/----^-; Xioo -
^ 23 /. 0 33

rA• t. 'g°^ z^/z^Q2

E02-065



97. 2 7) 6A a,-(slarl {0 6l2n^ .41adw

8/.3 -1/- 3. ^
r ,a^ _ ^ 1 '/- '1 °/n r'ctiveree(

97. Z'/- 1

9a_
/6 /Yc^xr) J/ rzaQ4 c>i ^-Tc la"ita-tcrirJ C"L../Ci

vcr9r °d 9,2-oz726

^//:BG 4 / • 10^ + ( / o. 93 r/- /. 35^^
/L

z

l1.8^ o ssjr:Oo = 87 PD
//•,,

X ep .L 2«0 ^,^ a v^ oza2c

pG /L-+ 148^G^L^ li = i56 'PG`IL +/- 9 -PC'/C-

0s. Cl^ = N5 ,^ q .yG14,

4S +/-
Q7. L+/_ 2 , •+ •m

/y9 ;C r(<vuCr^4 . . .

^l]a1Y.X ^Ptl4. ^I u-p4Cc^C.,i

. ..

C5A4`^

X/ov =
^09. S iG il, y

8 t. +^- 1° °^ rectnzred.

t. ^ud^ z/iB^Pz

E02-O6ti
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Test Instruction for
1100-EM-1 Total Beta Analysis Set #2

Note: Samples need to be locked at all times.

This is impact level 1 work; date and sign all crossouts.

Analysis should be done in a low level lab such as 10A.

Take the specif ied aliquot and perform analysis per procedures PNL-
^^ ALO-106, Acid Digestion for Preparation of Samples for

Radiochemical Analysis, PNL-ALO-462, Source Freparation for Gross

Beta Analysis, and PNL-ALO-463, Beta Counting Procedure. Use the

low beta detectors.

BL-02740 100 ml H20
BS-02740 100 ml H20 200 ul Sr-Y-90 052733-117-1
BS-02740Tc 100 ml H20 100 dpm Tc-99
92-02739 100 ml
92-02740 100 ml
DUP-02740 100 ml
92-02741 100 ml
92-02742 100 ml

.,, 92-02743 100 ml
92-02744 100 ml
92-02745 100 ml

-" 92-02746 100 ml
92-02747 100 ml
92-02748 100 ml
92-02749 100 ml

'T^ 92-02750 100 ml
92-02751 100 ml
92-02752 100 ml
MS-02740 100 ml 200 ul Sr-Y-90 #52733-117-1
MSD-02740 100 ml 200 ul Sr-Y-90 #52733-117-1
MSTc-02740 100 ml 100 dpm Tc-99
MSDTc-02740 100 ml 100 dpm Tc-99

TBETA2EM.TI

E03-004



1i00-EM-1 f} 1 `a 3

Leaching Data Sheet

Check if used
Procedure PNL-ALO-106 Rev.O, leach:

Date Sample Leach Started 2- 6- / L Date Completed `JL

Tracer or Spike olumes /57, 9) t'' iL± t^^l `^
Isotope Sample Added to: (js-O a-7L/O w/ ,,-, 27ly9DD27'IrO
Pipette No. i/2g. i^ Vo ume^+/- ^t.e PipetteT̂ 91
Spike ID 4a733-//7- / Spike Activity /, y^ io ^ /

Isotope q9 TO Sample Added to: .7Ti R.a0174D .'1.fp7C4O2-7`f0
Pipette No. /r^A- a^ Vo ume j_+/- a. 7.! Date Plpet- 2̂ _ (_ q2
Spike ID Sfi/^.y-/ ^(7 Splke Activity

^OBAk 1 z/ie 42

Sample ID, Aliquot Size, and Leachate Volume

Balanee Nwber oG, - O /-00 6 Teopenture ( if eeighing water saeples) aa

Bi..• Diln Vol.
Saeple ID Beaker It. Bher - Sepl 5aple It or Vol .r Volume j:LM Uncertainty

, :

T

o /v /i A/ / o
a Ai 4114

3-0 7V T I/ /3 4111 v v, 04

3 /0 1 a 17, ) 31 . 50 ,si. 79 r7
fD /o s-- ov. 'io oa. J

newa- 7 V/4,75 7 D /e'^ . v ^o • 7 97.7Z v.9

9.2 27 / ///./ 7 - /3.']O 1 a 2. 53 ioL.

1' _ l7 7 2 /v 129 . 48 129.

9 -oz7 .3 •9 , 7;t- 13z.a1 1 33 ro
a•OL7^/ O z- 112. Il or.

Sample Volumes ( if a pipet was used f or seall aqueous saaples)

Pipette No. NIN _ Vollnne_ N A Date Pipetterl A/A

z • /G • 2Z J. ^ . ^^ . aj^/9^
Ana yst U Date Revlewer ^ Date

LECNDATA.LOG

E03-003



lloo EM/ p^ z^J

Leaching Data Sheet

Check if used
Procedure PNL-ALO-106 Rev.O, leacht 3

Date Sample Leach Started o^- (v- Date Completed 2.- 7- 9 Z.

Tracer or Spike Volumes
Isotope /UA SamplV Added to: iliIq
Pipette No. Voume_ +/_ Date Pipette `
Spike ID Spike Activity

Isotope Sample Added to:
Pipette No. VTlne /- Date Pipetted
Spike ID SpikeActivity

Sample ID, Aliquot Size, and Leachate Volume

galance Nueber Temperature ( if weighing .ater samples)

9,M Diln Vol
saeple iD Bea4er Mt. BGer • Sspl Saaple It or Vol F Valuae 41M Unsrtainty

.n.

27q (J./O O.'?/ / O.HI 1 3 1 O

7Y G• o2v^/. -S 98.51 98.73

/7 2u7• 9 /o9.7s/ /o . s

L ;1 7 YY w.^L ' l"l. Q f o. //o. Zz

9. e5 , ov. v /04 e
7S'U U -70 //. vO 108. o 1 0 9.

2•OZ7 / /0. e^ - } iD . 87 /O6. /o

9a- z S`2 /v ./ ' ^oo• 3/ 9.131 9a. 8
ie? P 6 7y /^'^• 2 2S. Z3

.40•OL7 ^(oF:D.$- L/^'j.L ///. 2L ///.y7

Sample Volumes (il a pipet ns used for ssall aquaoaa samples)

Pipette No. Nf}' Volume IL-A +/- ^i^JL_ Dal.e Pipetted ^^

na yst. (l" flale

LECIIDATA.I.OG

d . k, _fG_G-- •a-It e-v , _tewr, ..... pate

F03-OO4



„Op EM, ..l,07775

Leaching Data Sheet

...,

Check ifrused
Procedure PNL-ALO-106 Rev.O, leach: 3

Date Sample Leach Started Date Completed 2-

Tracer nr_S ike Volume 5
Isotope 90 2'/i SamplP'Added to: 1"_Z7.a^

Pipette No. Vo I ume +/- l , DatePipettec
Spike ID ^ `•"3•9x ^tivit̂

Isotope /%i$ Sample Added to: /J/Aj
Pipette No. VoTume 4/- Date Pipe t ted -
Spike iD SplkeActivity

Sample ID, Aliquot Size, and Leachate Volume

Balan<e Number

Sample ID BeaMer tt

/'l T . Z /4)11,3r) 2- 7.ez os.o

^ z^ ^JS^. 5 7 ZU^. `•^ / O. z /O B

Sample Volumes (if a pipet was used for small aqueous sasples)

Pipette No.VolumelZ- "^7 +/- Date Pipetted

1-iF-s^ e.k f^r .
Ana st Date Reviewer^----^ Date

LECHDATA.LOG

^ Temperature ( if weighing water samples)

-Biie• Diln Vol.
B4er • Sept Sample tt or Vol )rVoluse ;Lch.' Uncertainty

E03-005



,-)7./a z
Gross Alpha and Beta Dish Weight

Data Sheet

.., ^

Date Sample Prep Sta-ted
Date Completed ,-?=

Sample ID and Dish Weights

Ba l a n c e N ua be r 5`o 7- O C -^ 3- 0 0 5

Tare at. of Gross Ilt. of Net Wt. Tare tt. of Gross It. of Net It.Sample ID Alpha Dish Alpha Dish of Aluha P.L. Bet. Di.h - A.I. m.F _r o_._ D_

M t^a.75^ .75 O O.O

SDoZ7 d • ^ .o42Z
7(1v. o.o i 3

70

X'?-o27 Y7 -_------ ...

o.0065

n S
Q^. ^i2.7y0

_ _-__-.--

^

-_----

^^^C_! 7 (

L i -

fz2--7

_

ISot

.

7^8^
o

O 371
92-o 4 7Y35 . 7 o.o

b • 7yc/o (f Z Z
a27q-r 75-0 ^ . 9
oa1Uc ^4yv O 4G
027 ^ 02 • 9W 13
0 2-7 7SY9t 835 o.o&
027,1 . 71 7 8//D o. o

J J. ^lBA a st ^^-- Date Revie wer ^----- pate

ABDATA3.LOG

E03-00ti



,,Or Z'7 r-
Gross Alpha and Beta Dish Weight

Data Sheet

.;,

Date Sample Prep Started -,; - 7- qz
Date Completed , _ ,4' 12-L

Sample ID and Dish Weights

Balanee Nueber s0 9-GC%- 03

Tare Wt. of Gross Ilt. of Net It. Tare Nt. or Cross It. of Net It.
Sample ID Alpha Dish Alpha Dish of Alpha Ppt. Beta Dish Beta Dish of R.L. P^L

- -o - 7 v
9 - az7S

,22-,OZZ,TZ
vs^

S
c"i

711V • 7-1-V S ...tia
62,02 7 6 31
L oZ ^ ^ 75' 7`^ 6 U

IJ ^ . S 1D,

14r- 91- -
Ana yst Oate Revtewer Date

ABDATA3-LOG

E03-O07



Cph Ballelle
Poc.ic ^orih„ea la•.v^rat^-..e.

ev

MnRHS

BET- »TING DATA
.._ .-

- _-_
- --

:_- __-OnTE^ LVZEC I S^MPLE TY?^ ^ ^N/,RGE CODE

a-6 `^Z
^^°" _-"•' ^^^?

ilr S 9; , O ^ y99 9G ^'9 \ 4^^..
99^

eT^^^ S^ ^ S C ^,-^c 6 0_}C ^

C S So _ C ( L ^ y L 1'G ,<<. . . a c ^' O. h <r 'q 5, t p f. ,S
. 9A a S ^'F,^. S T 9 ^^D "S 4

-.'.\_-. .. . _. - ._

-7 uy S L^4

^•oZ^v

2-6 Y6^

G^^ ^c ^yQ I' -- -^-

° 2-2 7Y^ ^_-

---61

9^2 -a^ 53 3 c.

^Pt,S'-Q 2742 6 ^

--- ^ --^-- --' - -
^

^
^

.

, ._ - ^NS

CF, UNITS JF

A If i.^l

oSYS

t ^ ^, l I -^_ ._•^c

^^ao ^^ ') O< R2sz

La

1 _ z_[tiFc /yl S _C_

t'
z7r/',_/33j

2 ^ lx/S^7_^ -

__-
%Lv
d..eSL 3 7^3 ----

7--
-- - -- - ' -

^. gc^f r/OZ

60-noo-o49 n2-711 -0 "'^ • °

i (:4



OBanelle
BETA COUNTIN, DATA

- - -REOVESTEt) BY TO{A'E P PL.ZEO 5 MPLE T/vPE CRPRGE COOE

l(.i%OG./^I

o s^ o T ,^ 4^ ___9\ r -. a L

fP T ; T 9 4 .^ . 9r Pa ^.^ 3i ^^ lA }
*. e . ^

/

o7.77Q._ ^ /oD ^•D.^ I ^ ^ /UOD ^ 11703 O _ JL
. i

( ?
77JBS-o2 -z voT('- 3 5

BLvz ^T ^^ 7z

Z7y0 _ I yG ^!r s^ Z7 /O/ 393 /OO

J- o Z7yv. o^^5 ^d

7?62,7`LCj
^ a.ia4

^S'^TeoZ7yp_-^_ ^S s^I y.3l
Y ./L

'E

)•jL

`^za_ 027 1.S` Z,^ ^06 Z a/
- - -- --_

a r,

a•lo 9z ^y ^ 7? d
3 7. 7

;^a- oZ7y3_

^
^ 3 /^lop ?^% ^_

%%6 3, yS

_

^ _ •J, - q.^. ,^.^iz 9L

_

C r
^ . F

9 ^ CALC«?'UV5 RESULTS
^ +c o

UNITS Of'_-

^9
Vc.

2e.,,w.14 e k



SPREADSHEET EUR CArf;uA ^ li!., OF IliTAL [.ETA ACTIVITY

Date calculated 2/fq/92 J k3-/9/9r-

Enter Radiochea Sample Wi®ber (i!""

Enter Log-In Number I'90-4MX%' 05-0:740
Enter Client Sample 10
Enter File Nawe PS?740

Initial amount of sanple used I00 F1- 0.0001
Nhich unils, wl, g ar sarple` ,nl

If leached, enter final leach s^l.! :cuc, • ^i I N- 0.0001

If leached, enter if of IeacP =.al-, n 1^^- 9,0001
Enter total ccunts observed 11703

Enter count time in minutes t00
Enter bac6ground ( cp&) 0.7E5

Calculated net cpn 116.3550 N- 1.0053
Neight of residue on dish (NB' ;N G..MS, in I19 0.4 N- 0.1

--- dic for detector based on ng loadug I.E9'3 ^A- 0.0?19

' (Entcrbd Lyr ,

Tutal Beta A.tiv!tp . ^- . - ,,.^S1541 pCrlcl

Error in activ!ty unitet

Percent Error 1,98

tt
Miniaun detectable activity PA

!1A

Si!,nat r„ ify4^^^3 yr

EALCULATIUN GF SAMPLE dC1IVlt1:

net cp,x)ldlclfpCil2.Y_^dpaJ,*'.
- --------------...___ _ _--

tinrtial sa.,,pte a®ountllnd =_:,.aipic^!

+Note: The pripagated error includes the error associated with
the Jr calculation ba:ed of, :ne g Inadin,, nn the plate.

Total Beta Spreadsheet Revision
TOTBETA

E03-O10



{tiEnl]IICCI II\'lll

Oate cal:otaf_d -S{. z/t t,/9z J^J21'1 t/9z.

Enter Faaloche1- Saiple Nurber
Enter Log-In I,nber 1'90-1tYYl 6r-N:140
Enter Client Sample I0
Enter File Na,Fe 6L7N0

Initial amount of sample used 100 +'.- 0,0001

Which units, Al' g or s3mple? ml

If leached, enter ftnal leach soln olu,oe Imll 1 N- 010001

If lei^brd^ eeter Al co leach ul, I ^`- d,ddil
Enter cotal ruonts cbseroeo 7'

Enter count time in mtmdes 100

Enter bac4ground Icpml 0,6?7
Calculated net cpm 0.00Ee 4 \- 0,1165
Weight of residue on dish INfi; 111 9r12 1 - in M6 0 N- 0. 1
dlc for detector based on @g ioadi,y 1,fi4di +4- 0 ,0l19

Eignahure
^Er.tarxd hyl

Total Heta Activity
•, ^

0."z' pri/i = C, 000701 pC1/ml
.

Error in activity unitsa B e92 pCi/L = 0. 000992 pCi/ml

Percent Error 1a0,35

Minimum detectable activity 2.0?i pCi /L = 0, 0020?9 pCi/ml

!T.

5ignature L

IAeviewed byl
61

IUatei
/

CALCULATION OF SAMPLE ACTIVITY:

(net cpm) ld/cllpCi/2.22dpmll,cl I^achatel
-- -------------------------------

(initial sample amount)lmi s6bsa^!W7i

aNote: The propagated error includes the errcr aseociated wilh
the d/c calculation based on the mg lcading on the plate.

Total Neta Spreadsheet Revision T, 6/?9 SI

TOTBETA

E03-O11



9PFEA6sFeET pr: r.. .,. ! Ti1T,L EE1;I 4CTIV1Tr

eate calculated it-EeN=41 =/r9/97 -dk9 ?//v9e

Enter Radiochen Sample Numher . ^^

Enter Lcg-In Nunber 1'40-1111; GS-82740TC

Enter Client Banple ID

Enter File Name b52740TC

Initial aaount of sanple used 100 N- 0.0^'01

Which units, al, q or saaple" ^at

If leached, enter final leach eoln volwna imll 1 N- 0.0001
If leached, enter it of leach $nln ,Ialy:e+ I rV- 2,2001
Enter total counts ohserved =,740

Enter count time in minutes 100

Enter background tcpel 0.55

Calculated net cpa 16.9700 ^5- 0.Et67

Wetght of residue on dish INGT IN GFqNP; it Mo 7.5 H- 0.1
d7c for deteccor based on ag !oadiug !,4155 N- A.0219

Si4natnre _
(Entered by) ,i_te,

Tuta: Eat.; act!vit,

-•.^ Errur ^a activily b.O364`0 pCir.,.l

Percent Error

Ainiauo detectable activity

Signature ^y______.__
(Eeviewed byl Oatel

J

aNett: T,'I e propagateo aror incIude; n^e I- ,s;,;ti^ted with
the dlc calciilatton based ^n !na ta,011ng od the place.

Tut,l Beta Spreadsheet Aav,ssnn 26,v!
n;reET„

E03-O14



SPREADSHEET F6P CpLCCLATIr;I OF TDTAI. BETA ACTIViTY

Date calculated 2'T¢tr-411119192 J/t3 2// 4/57L

it?1'i!Enter Radiochea Baeple Number

Enter Log-]n Nuaher (' 90-y1M

Enter "slient 63epie ID

Enter File Nam= `7ltiF

Initial a^^^.cnnt Of sample usetl I'I.?9 *1- .,0301
Which um Is, +I, I or s_mple^ ^.

If leached, enter ilnal lea^IL soln n, i„i I+1- D.00C1

If laached, eoter at of leach sulo _. ,. I *1- J.Cdul
Enter total counts ohserved 110E2
Enter count time in uinntes 260
Enter hackgrowid ( cpw) 0.536
Catalated net cpa IB3332 *\- 0.2714

Weight of residue on dish INOT IN r,r,„tC_^n NG 51.5 *\- 0„
..,. dlc for detector based on ng laetlir.a 2.242i +\- 0.0311

Signature
------- Zf/pJQZ

(Entered y) 6e1e1

Total Beta Activity ta`,lic :FiIl. = 0,14510', pCi!mt

Error in activity units* 4.9:? irilL = 0.002929 pCi/uil

"rcrtzrr krror .,,. .

` Ht!nmsa. dcrecieLde act:^ity h

^

signat.,e ^^ia^ ^ •3-3 _9_2_.
kc.leeed Oql ^ ..,..

CALCULATION OF 5AtlPLE ACTIVIT't:

(net cpn) idlcl(pCi/2.22dpn) iul la,c hatel
- --------------------

'initlal sample amountt(,I ^.c ^---

TI,- . i v paydea ^,, rcr „ : . . _ .^ .^I ..i,.tr.i ,d11

liie I l[ .ilald( )Gn h I

L,tal Beta Spread_heat 6evisio^.

TDTEETA

E03-013



SPNENOSHEET FLIn CFIi •'I„• IF TOTAL NETF ACTIVITY

0atecalculated ^^tI,-FebdkA z
Enter Nadiochem Sample Number li:

5der IrLr,nlier 93rYM' 97P7770

101[lel L^Ollrt ur :-.ple .__. 1^^.:1 ^ i•,1'..;

411tlCh •lr,tta, 11, •7 JI a3u6• I

Ii lem.hoJ, i^nter iutal Ieaci . , .. 1, 3.0d01

11 leachatl, enter ml ui leacP 0 .0 3 61
Enter total counte ubcer, ed

Errter coant time in minutes 1f:00

Enter background I[pal 0.716
Calculated net cpm 0.4120 ^^- 0.0429
Weight of residue In dish INU !t; ,e MG 6,4 a\- 0,1

dic for detector baeed on ag io!Jro; :,0'S5 0.0i46

Signature ^C1c1C__^.7_a^_ ZPQ/QS-
(Etered by,

Total Beta Actrvitq ._ ^ ,•._ .= d.0u0:510 pCi/ml

Error in activily unitse ,.. ,.,rl = 2.0003175 pCi/ul

Percent Error

^•^e
. ' t!^nir,um ^I^•r.,ctdble ±[Irvlt;

^ ^.
Srgaarure ^Lv^^r.rtYi 3'J 71.

^F<,rened bv^ ^

CALCNLATIQN OF SAMPtE ACTIVIT^:

net cpml(d/c)1pCi/1.1:^:pedi.,
---------------------------

(initial sample artount'Ini ;, ,

rNote: The propagated error ncIul r`:e r-rrur a,:ouat=d with
the dic calculation tdsed _ ti^e rk te^drng or, the plate.

Total Eeta Spreadsheet tievision T, 6
TOT6ETA

E03-014



SPAEAC5HEET FOR C?LCUcr,TiUs. ^=G ;qTA- NETA ACTIVITY

Date calculated -1i-f:e4=5.t I^/9^92 ^kf ^/9/4t
Enter NadiocheE. Sample Number IXXXY'
Enter Log-In Nraber 190-RXXII 0LP-02 40
Enter Client 5ample ID

Enter File Nawe I7",000FB

Initial amount of sample used 'a791 ^\- 0.0001
Which units, ml, g or sample" nl
If leached, enter final leach 5oln cdu,F 4!dl I +V- 0.0301
If leached, enter ml of leach so!n 3r=1.. I ^A- 0.000I
Enter total counts observed !091

Enter count time in minutes 1000

Enter background (cpm) 0.766
Calculated net cpn 0.3310 +\- 0.04'.7
Weight of residue on dish (NOT IN 20.9 H- 0.1
d!c for detector baeed on Ag i •aC , ?.0770 +'r- 0.0:76

Signature ^^...... --_1-^/YfQL
(Entered by)

Total Beta Activity ..1"7 pCilL = 0,003102 pCi/nl

^.. Error in activity unts+ v.406 pCi/L = 0.000406 pCi/ml

Percent Error 11.0! %

Minimum detectable activity NA

Signature

Iqevieued^r.yl^

CALCIM.AfIHN OF SAMFLF ACTIVITw

Inet cpmlldlcllpCi/2.22dpmlln.l
!.:di+tE-----------------------------. -___

linitial sample amourdl:m.l v......

aNute: The propagated error n^dui_; Uie as'.,ouated with
the d ! c calculation h^n I „ I.aJir,g un tn+ plate.

Tohal Beta Spreedsheet He,isio- Z, c v'
'LTeET

E03-O1S



SPREADSHEET FOR CALCNLATICr: ^. - fOTA, NETA ACTIVITY

Date calculated - 9 l 2/1 9/yz -dk f 9/0 Z

Enter Radiochem Sample Number IykvM'

Enter Log-In Number f'90-CMMMi ;1-01741
Enter Client Sample ID
Enter File Name 77916

Initial amount of sample used 102.76 N- O.BBCt
Which units, ml, y or sample' nI
If leached, enter final leach soln 0.0001
II leachcd, enter ml of leach eo'. 0.0031
Enter total counts observed 5115

.., Enter count time in ainutes 1800

Enter bxckgrmind (cpnl .E6

t o i.^

u,c lu, dcte[t u-eJ _. y . , I'qs C.. ,

'..1 9nattl.rc 1j__6:_-_ _ -_._.
^En[+rt,d Gy1 ^:ial

Total Eeta Activity ,.. - 3Ci'L = B.P4en8 pCi/ml

Error in activity units* I.1'3 iL = 8.00111,0 pr,i/ml

-_, Percent Error

^ a Minimuu detec!able ectwitv

signatnre

CHirI1LRTn1N or e-FNPLE aCTIVJls

(net cpa)ldlcllpC^l2.?u;.n'..
------

=ample amnunt);ml

rNote: The propagated error ind"cea Lse error associated with
the d/c calculation ba;ed on t^a m; l^adi.ig on the plate.

Total Bete Spre:,dshect Revisij,
TOT6ETn

E03-O1b



sEFEAOCnEET Eai, r._ .._^!icrl ,F mrdL BEr ACllullt

Date calculated 19-Fet-42

E,ter 6,.11ta;.:: ,ii ; P'our , ..

t]ter L;gL,:I,ruer IyOrxr,.

Eder CI!rr•t a?ipIa ID

6rtar Frle Neae rJ;h

In,itial amount of sanple used 129.77 41,- 0.0C01
Which unit=, ml, g or =ae•ple" iI

If ,-Gee, c.,.Lr 1111.i leaa.... I+'.- u
li le^.heur _nter al dr le.rh t,I, J.cJJ!
Enter total c^'nts ouserrad ;-iL

.,, Enter count tie in winuies

Enter bac4grw^d Icpwl- 3,5?6
Calculated net cp® 2E40 .\- 3.0440
Weight of res.,iue on dish IAOT IN GkRNSI - w MG ?7.9 0.1
d!c for detector based on qg loadinq 2.157.0 r\- 0,021:

IEntr^red h;r

Total Beta Activity . -•ii:L = 0.0064`7 pCilnl

Error in activity uniL=e ..;' v •i'r^L - 0,0003^9 pCriml

Percent Error .;

Mininuo detectable activity IIA

Signature 3=3 __5 L
IAeriewed hy) Ip;te)

CALCULATION OF SAMPLE ACTIVITy:

^et ep.^,N!rllnPrZ2°_, ,._, . . r.r

kimtral saaplramount!,^d =-,.h^:..

•Plote: The propaqated error rnclu4= th Lrr:n aeso:rated erth
the d!r catculation 6ased u.i tna o ,,,edrng wi the plate.

Total Beta Spreadsheet Aevisran T., h')u+s
T01'EETA

E03-017



SFREi;64HEET FLi C4 i9t-t . . { rOTi'- '.: df,TRrll;

uaia caiiu13te0

Enter FauiecLe; Ste,ptz i.;.;r^ber Irir..

Errt=r to3-in iiirt.bar Sd-tXiM'.

fnter Ctu erd - ^;aple IB

6;t,r fil+ I:.ae

Initial a.oe.nt or sae,ple usee ,,,2JJI
':nrrr, ucil - , q Ir g ar -

nIr lee-; tl, [n[E r iI;,..i l:,

_. li leechaJ, t;lar - ul Izncr ,. .. _. I n- ..^^.r
Enta tutal [mntsotserred ;JS
Enier cr;u;, t tr+e i;. ;;,;.nutes ip7

6,txr Irad-qrow;d tcpn; u+.ufi

:atcu]ateG net cpm C.li3^ H- 2.Pi5N
Neight of resiaue on dieh 16C- ! ^^ t a r a. I
ac for detector hased on q 1.,.. L+SO`-• v'.- e1..?I+

Signat!ve -J: -^^._.
rEUt2f ed 6O . .^.

Tut;t kets nn;..

ErrLr rn dill '.t" L;;ttsr d .. _ - ..^....^ , ,

,.._. fscent frr,y . .

ti,r Hreinun Eetec,ehle actvity ,. .. . _ J00:0i pG:al

^. /fQ ^
Signat^re- . .^Lll^s^l

v._rL-J

catCUtATTi;I! OF SAn"rLE
tCllVnrii,Et

cFOP(dicilpfl/2.2_<. . L'.

(iqinal =.anplr ancwV ., . _

af r. Ihe ^ r,i ,t®tl err .... . ... nt,:.I rI th
tl:.e d rIli^a^tr.r b_. ... ,i:^ " i.i„r,

;: LSie

E03-018



SPAEdo£HEET Fpr L;LP„ -^: .-I• 'tl'_.t p:ci'»CTIVITI'

One calculaIed In-F,,.9G

Entei DJiunie,^ Sar.ole Re4er 1,..

Enter Lug-In Numher f1

Enter Client Semple ID
Entar File Nar,a :7^+C

Initial a:uouut nf sazple usc.' I".06 ^V- 0 .hil
imr(n un;Le, ml, or sao,ple,. .

.. ^ 1 P- e pr ad . . . . . ...,

t or t ,A-..__

ELLer ^_ iit tlr,e 1,: u nUt?:

f,^t2r bu,.4grcc,r•d i.ppl
J3Ilatdd, net Cpm.. ^ .

werght of reertlue c, ist IIiC' ;. _ ,r. ^.9 .: ^•- J.I
J:C for dete[tUr Ea32;1 an q '!i+dl.- ^.. CAil

S19ildtll(e _^•____ ^^_______. ._/ ^(/Q^
(((/// Z

iEc^.er2d hlq

^^ Tatdi Heca Fctrvity '.8.9C? ,'r'L = 0.0?E90A p6i/rd

Error in dcti,ity unrt=, r-- L1.00127' pCi, r.•I

-•^• Perceet Error

! 11rnrixum Cetectehl.• .rtivrty

^ :.1gnulUr2

,,..{radhrl

CiiiC!L6t10N OF SiiMFLE 9ClIVI'^:

- - - - - - - - - - - - - - -

!r,et ^palid^cllpCi/?.22'0+"..,I

l,-linitial
sampL= mnuunt^; ,. - .

.Note: The propagated errar inciu^^^ r',.; ,.rnr ;s^o:r,tej aith
the a!c calculation h, sed a the ^. 1o,drmt on tpu plate.

ior;l e,ri Sprea'hLeef RrIrst..:,. .. .. ,.

Til`c[Tn

E03-019



SFPEAOSHEET Fp^, CALEuI^"r4T UF TUL1L BETA dCTIVITY

Data calculated 19-Fe6-92

Enter Radiochem Sample Number 14.

Enter Log-1n Number 190-y1HMl 72-2746

Enter Client Sample I0
Enter File Name 2746P

Initial anount of saeple used 9E.7; +\- 0.0001
Which units, at, g or sasple" ,1
If leached, enter final leach saln v:'mae ih.'1 I +\- 0.0091
FI leached, enter kl of leach :ain =-i;;e! 1 N- 0.0001
Enter total counts observed 406
Enter count tiv,e in ninutes 44;

Eeter hac4grmind (tpml 716

C'alculated net rpm "'S 0.de41
Weight or resioue on dish INUT IN G"nAEI r MG :e.i N- i.l
d!c for deteclor based an mg loading ..2'oE5 +\- 2.0J96

s1 3nt,,re

t',,carea

Total 6eta Activity IL = 0.93-U65 pci!.ol

Error in activity unitsa 0.00048 pf,lnl

Percent Error Ir..,S •,;

Ninie,ue detectable activity Nd

-,^

L-J t U1
rAtCN ATGN OF Ea* tE ACTIVIT^ :

Inet cpmlldlclipCii222dpa)nl Ir-.haL=
----- ----------------------- ---------

linitial sasple amauntl(rt.l suosarpLL7

rNete: The propagated error includes the errer associated with
the dre caLculatron Oa,,ed en Ui- o; 1-,hng no tr._ plate.

Total Heta Sprcadsheet Nev,eio., S, I5'.

iOTUETn

E03-0Z0



SP6EpG5NEET FOF CALf'JLIi 5r Tdlri h L1 ;tCTIVITi

Date calculated !5-%et-92
Enter Radiocher.• Saaple Nur,6er (8M%MI
Enter Log-In Number 1"40-001 ^^_-?7{7
Entrr Citrot Sample 0
Er,ter frle Naae

I,„ti_I :.r ^rt a: : upie u._ . .rd .'d.dP0 l
ALich. urat„ rtd, -j ,i :m,pie' I

it Irached, er^fer iin<I leich I..- B.uat
if leached, eater al ct leach i,-eJ I^'. O.WJJ1
Enter total co.nts obrarved 4 ;4i
Enter coont trure in ®inutes IdBB
Enter 6a0ground icpal 0.57q

Calculated net cpn 0640 N- 0.0709
Weight of residue on dish INOT IN N;,851 -:n MA 11.1 eA- 0.I

°-- d/c for detector based on ag load-n 2.7662 N- 0.079

signar,•e J. k. ^a ^I/91f2- ---- `^1..
iEnterea h,^ - - _ _.

Total 6et6 Acttvtty .-.,, -. 2 .p77147 pCG/sl
^r

Error in activity unitee 0.V10 "ii;_ = 3.000910 UCilel

Percent Error -. i

.,:

Mininus detectable activity No

Signature^y[^_ -^-^ Z.

iFevieued hyl r6atat

CALCUGTION OF SFNPIE fdTIVITS;

Inet rpe, Id/cllpCi/2 2dn,l^n' I _ _...
-----------------------------------

.----_-.
linitial sanple amount,,.^l s,dsam,ied!

+Note: The propagated error includes the error assuciated with
the d!c calculation based or, the mg loading on tee plate.

Total 0eta SpreadeAeet Revisfoa
TOTOETA

E03-021



3P6E4SNEET FOR C.:' , _ TGLa EE.iP ACTIVITY

'.,i._.1
..pl: I:,.oer

FtN L„y-In rixcei I'S,1-

klitti Lli2nt le IS

Fi•ter Filc Nn•.:e

Initial acuunt of saepie used

Which units, mt, g or saqle?

If leached, enter final leach soin ^el^, W

If leached, enter it of leach snln ,-Iaec
Enter total counts ubservea

Enter count time in minutes

Enter backgrourd (cpm)

Calculated net cpm

Weight of residue on dish NOT IN GRqNS) -in MG

d!c for detector based on ag loading

`.ie•;

Ili..i: r,- 0.6201

d

1 ^A- b.a0al
I r\- 0.033f

{q{;

1000
0.579

4.3630 +\- 0.074;
86.5 ^\- 0.1

2.4597 ^\- 0.0976

Signature Z-//f/9Z
(Entered by)

. Tuttl neta rlctivity .. _ , , _ ..2^T558 pCSia.l

Error in activity unitsa '.^..'. c1L = 0.0:11075 pi.ilnt

Percent Error

Minimus detectable activity

Signature

4xed byl ^Date)

CALCULATION OF SAMPLE ACTIVITY:

net cpxlld/cllpCil2 22Cpm1(n! I-•.-.h-le)
--------------- ------------ --------- -__

^initial sample aTountllal s:ih=.amplad,

+Note: The propagated error tnrludes t:e ;rror a=-=nriated with
the d!c calculation based on the m, !cading on ihe plate.

Total Beta Spreadsheet Revision :, 6/°jirl
TOiOETA

E03-02'4



...

SPREADSHEET FOR CALC!iLaT:GN 7F IOTAL SETn NCTIVIT9

Date calculate' 14-Feh-42

Enter Radiuchea Saople N.!uber
Enter Lcg-In Namber ('40-lNi?

Enter Client Sanple IS
Enter File Naze ;^:YE

Initial artount of sample .1=_eo :07,96 r4- J.0JJ1

Hhich units, al, q ur :j,,1yle? 1 1

If Ieached, zater rinal leach scln 14,1 i I ^1- 0.d'Ed1

If leached, enter nl of ieach solj, +l ;z^t 1 0- V1.6u31
Er,ter total counts observed 1415

Enter count tiae in minutes ;60

Enter background Icpel 0.766
Calculated net cpe 3.1646 N- 0.1142
Weight of residue on dish INOT IN G6i;M5i -,c nG e3.3 H- 0.1
dlc for detector based an mg loading 2.T175 +1- 0.0:50

LZreJ Gy. . ..

Total Eeta xctivity 05 S: pCirai

Error in acti^oty unmtsr d.091I97 pCilel

Percent Error ,+I 'C

Minimum detectable activity

^?.

Signature
"I^!Reviewed byl (:ate)

CALCULATION OF SAMPLE ACTI4'ITY:

net cpmlld/cl(pCi/2.22dpn)Im1 lezch^tel
_

(imtral aao-ple a^,;cu;tllet
=ib___

aNotE: Th e pr1,p39ated eirJr iclo,c^ '- P rith
tbe dIt orl,:ulatiun hasen .i IOu .,. ^u.^l . : plel,

Total Beta Spreadsheet Revisim, 7, nr^^ _,
T0T6ETA

E03-02J



SfflEApBHEET FOR CALCILdTintl ',= TOTAL BE1A ACTIVIT

Date calculated I?-Feb-9:
Enter Badiochen 6aeple Nurtber l'ii1'

En4r LunIn Hn"bar 1¢t-Y/tl'i _ . _.,

Enter Client Gi.,,ple ID
Enter File Name _,.._

Initial amount of saxple used 10B.54 e\- 0.00E1

Which units, at, q or sample? nf

If leached, enter final ieach su I,. ,
•j

0•0001
If leached, enter ml of leach rr., .._.:ed 1 rA- 11.CO31
Enter total counts observed 1655

Enter count time in minutes 360

Enter background (cpn) 0.579

Calculated net cpn 4•1293 ^\- 0.1212
Weight of residue on dish IMOT IN 5911851 - i n MG 81.4 +A- A,I
dlc for detector based on mg lcading :.4=91 ^A- 0•0416

^^,t

Signature
`tuteredpyl_____

__ ._ ._L L 1F.fL

Total Beta Activity 41.5'7 prilt = 3.14 I627 pCi/ml

Error in activity•units+ I•r ,I.-i/L = 0.00141`,pCi/nl

Percent Error VA

Mininun, detectable activity 4!.

Signature _^,fK^ -3
IFevicwed Gyl ii•IaV

CALCUL6TION OF 5AMPLE ACTIVIT'!:

net cpnlld/cl(pCi/1.??dpn) (^^I IeacA3l,l
------------------------------- ._._____-.

linitial sa®ple amuuntl;sl aU_^.p ladI

The p,c^a.alea err;,r : r i I . I ; . I ._....., witl'.
tna ulc relculatian be"a ^, ,,,,e-. t'ne plate

Total Beta 9preadsheet P,evisioFl d, 6•=F;4;
TOTBETr

E03-024



SFAFA05HEET FCR rALC11LATIGN OF T9TaL BETA ACTIVITY

Date calculated 19-Feb-92
Enter Radiochem Sample Number Y90i
Enter Log-In Number ('90-KMRMi a_-2751

Enter Client 5aapie ID

Enter File Naae :'7518

Initial auew"t )r saaple used I t,- ,,_„

Whicn unite, ui, g or;axple''

If leached, enter final teach aoln roiwqr C.ddOI

- If lea[heo, ente. al of leach =oln

Enter total counts observed 1339

Enter count time in minutes 1000

Enler background Icpnl 0.7c6

., , Calculated net cpA 0.57E0 Y,449

Weight of residue on dish INOT IN GAZ^.51 --n MG ;6.2 c1- 0.1
d!c for detector based on mg loadir1 P,1417 r`,- 0.02f0

Signature

(Entered by)

Total Bzta Act„ihY 7 0C`210 pG hnl

Errnr in aetiity 0.2224"

,1.inc[Llc ^cIIity ..

? / /

sinato, e

IFei,ened tyl

CALCULATION OF SAMPLE ACTIVITY:

net cp®lldlcllpCi/2.:2dpn)4+.1 leicr;r„
----------------------- ----- __.

linitial sanple aa,ountl'ial s dl

+ilol,,. T:,^ ,ayI ; e.) , ^ rur ,,..,p . . , .,r .__,.i,1 e.l nlL
cr^e J : ^ calc1.1 1j G^ b, :ed i ll,_ +Ji^^y ^.^ tee y11e

Total Feta Soreadsheet Fevisio,:

TOTBETi;

E03-025



SPREADSHEET FOR CAI_E:JLATf6'I BF TOTAL EETA ACTIVITY

Date calculated 19-Feb-92
Enter nadiuchea 5<.eple Nwaper IYRi`.

Enter Log-In liuaber 190-00 1 a2-"57
Enter Client Sample IB
Enter File Name 27530

Initial amount of sample used 94,78 t\- 0.0200
Nnich units, al, g or sample? •vl

If leached, enter final leach soin i'wxe m, I I ^\- 0.0001

If leached, enter ml of leach sol, 1^\- 0.0001
' Enter total counts observed 12537

E;_. ^a. . E... in !nnt.:_ 129^ .

I_slt.j n•' -.u9

d''c ior Jeteotor Ge_ed uii ty

5ignature L/(p/-t7-

IEntered by) iL'tel

Total Beta Activity oria = 0.122:7.2 pCi/rd

Error in activity units+ Qi: = 0.00!927 pCi/ul

_^. Percent Error

•,.e Minimum detectable activity

rs.

fN1t711.nilGN i1P Si:11FLE i1tTDJI7,

net cpmild/c!IpCil'-.22d,.,;,:al 1-
----------------------------

(in:tial sample amountllal s...-a^•pte:^^

•Note: The propagated error includes the error associated with
the dfc calculation based no tn: ng loading on the plate.

Total 8eta Bpreadsheet Bevie:an

I idnETd

E03-02b



Oatc caic^!e[=d .r-Fe^ ..
Enter Badi ucnea 5ample Nuiher

Enter Log-In Nanher i9d-(NYX' :742
Enter Cli?nt canple I D

Erder File Naee 7:00

Initial amount of sample used 119.1.,2 N- 0.0:00
Which units, ml, q or sawpleP

If leached, enter 'rinal leach soln vulu,,r r I 0.0001
IF lea<hed, enter at of leach soln en.Jl.ed I N- 0,0001
Enter total counts observed 10793
Enter count time in alnutes
Enter hacrground fcp^,l 68
Calculated net cpn I0i.;00 rA- 1.0:'9

-Werght ci residue nn dish INCIT IN GFn415; ;:,9 rA- 0,1

d/r for detector based on mg lerding PBa ^A- 0.074'7

-r.-^t uy _ re li -- k •--_
IEntered Gil

Total Beta Activity PI_.°02 p:i'! = 0.612992 pCi!nl

Error in activity unitsa t_,'.'F CI/L = 0.012616 pCr/ml

Percent Error '.55 11

Mini®un detectable activity

Signature^^_

(nevizwed byl ^Gate)

C6LCWLATI7N OF SAMPLE dCTI'71T'l:

Inet cpwl(d/c) 1pCi12.22dpm)Ioi! ie:rt,yF^
---------------------------------- .

linitial sample amountl;mi suhsamp!edi

aNote. The propagated error includL the error associated with
the dlc calculation based on the mg luading on the Elite.

Total Beta Spreedsheet Nevisiu+

TGT6ETd

E03-O2'7



4PnEA69NEET FOR CALCULr1Ti11U JF TOTAL 6ETA ACTIVIiY

6ate calculatea 10-Feh-92

Er'tar HadtucneL Sazoie Ilnnber uY+^i

Enter Log-In Nemher i'4d-tel9! . :':rl

Enter [lient S,mpla 10

Enter File Nare 'iP°^4:10

Initial amount of sanple used 111.d7 +\- 0,0:00

Which unrts, ml, g or sample? rot

If leached, enter final leach 5oln volur - JI l+V- 0.0001

•- ^ if leached, enter s1 of leach ^oln a,:ed l+\- 0,0001
Enter total counts observed 10885

Enter count time in minutes 100 •
Enter backgromid fcpnl 0.536

Calculated net cpa 108.3149 +\- 1.0459
Weight of residue on dish (NOT It; GNA"Si -.., Y,G 42.2 +\- 0.1
d/c for detector based on Mg laadrny 2.1015 N- 0,0:64

Signature z/19/4z
iEr,tered byl ,t'.

Total 0eta Activity 954.696 pCi/L = 0.954856 pCi/®I

Error in activity units* 15,1'4 nLL = ,015474 pCi7wl

Percent Error

Minimum detectable activity NP

Signature ^';uWA!^̂ 3-
(Nevie«ed byl [;/^ate!

CALCNLATION OF SAMPLE ACTIVITY;

net cpnlfdlcllpCi/2..2dprvlri !. chat0
------------------------------- -

!initial sample a®ountllnl

soasapplcC;*Nute;

The propagated enor iocludes the error aswu ated uith
the d/c calculation based an the ?y luad!q on the plate.

Total Beta Spreadsheet Revisim, ?, 6:3A

TOiOETA

E03-o<s



SPgEAp5HEET FG5 r,alTI;n 'F °OTaI. FETA BCTIVITY

pate c,irvlstcu

Enre, 6ndnadas .?mple N1..1ber „

Enter Lcg-Tn IW®ber i;0-rNRY iF6L-^?4 0
Erder Cltent Asmple IB

Enter File Name 1150T2740

initial aaount of sample used 110.48 r1- a .1_00

phich units, ml, g or sampie" ai

If leached, ecter ftnal leach aain .!.me alI N- 0 .0001
If leached, enter nl of leach , ol, I ^\- 0. 0001
Enter total counts observed !94i

Enter count time in minutes :c0

Enter bacVgrouad fcpal 0.68
Calculated net cps 6.4085 +\- 2. 17?9
Weight of residue on dish (NOT IN GAAMS! - .n MG 6.5 +\- 0.1
d/c for detector based an ng loadiag 1.'r169 +\- 0. e°20

Bignature ^•_^,_.---_--_--_ Z^L'jlQL__
(Entered by) .tei

Totai Betr. Fctivity _... , = 0.G;2c69 pC;!raL

^Y• Errar in act:r^.ty un ts^ .,... 3.dJIUeZ cC^ln!

Percent Error

Minimum detectable activity ...

Signature-^'A^i^^V . .^-310

ikeviewed by^^ ILI_[e,

CALCIILATIOM OF SAMPLE ACTIVIT":

Inet cp,0ld/cllpCi/2.22Cpa1!ml -^,r.tel
------- ---------- ----

+nate: The prepagatea cnor in._L•le_ Inc ..,or asscnaL,! eith
tGe d;c calculatimi based in I!^I ieiaian ,n U,e plate.

Total Beta Spreadsheet Revision 3, t-.'^?
TOTFETA

E03-029



SPREADSHEET FD!i CF, "di'rrB" CF TC1Tdt DETA ACTIVITy

Date calculated 19-Feb-92
Enter Radiuchem Saaple Nuaher IiY
Enter Log-In Nunher I'90-IM(M! @STc-2710
Enter Client Sample ID
Enter File Na.,e e5Tr7'ia

Iultial awcunt of saaple used 136.06 +\- 0,d700
Wh/ch units, el, g or 'dMple? *1

If leached, enter final laach scln valuwe :mIl 1 ^\- 0.0001
If leached, enter at of leach =_oln analyiei I H- 0.0001
Enter total counts ohserved 2609

_ Enter couot time in minutes 100

Enter background (cpal 0.716
Calculated net cpa S. h40 3.5177
6eight of residue on dish fNU- IA Fr^A', N6

d/c for detectm hased or, np u^Jb.% 7,100G r1- 3,u^';6

Signature __J,',d^",,-___ _ 1

^

_(7QZ.

IEntered by) "° tel

" Total Beta Activity .:...^.I ; r= 0.:27a51 pCi/nl

Error in activity units* 0,00`.Ca9 p:i/ml

..... Fercant Errr

Mininaa datectahle activity

Signature _ _ ^i__ J•Jy^.

(Reviewed hyl ^ iDael

CALCULATION OF SAMPLE ACTIVITY:

net cpnt)Id/cllpCi/2.21dpnl(ml leachz'_
_______-_____________________________-__-

(initial saaple aaount) lnl sr ;arpl ,

aNotet The propagated error includetne error associated with
the d/c calculation hzsed on the my :oading on the plate.

Total Beta Spreadsheet Revis111

TOTBETA

E03-030



a.Yi c

^'--- - *..^^1_., .. . ,.. .. - -_ . ._-:.

Enter 62r f 12-Al,l . -_ .

Enter Ci;_t ._ p:e

Enter Fi:^ :.. ^ .._..^

tnitta! a....^^t si:pla use^ . ,..':d

aracn uu:t;, 1 , ; c; sa4 le"
1f leath29, c^t2r itLal Icaih SG:6 rC. .__ ,_. . -'^."M

If Ieacnec, e.ter 11 oi teach eo;r! ,:l,7

Enter tot.;l _onts noeerveE

Enter co.:=t ti4e in minutes

Enter Gac..r;.^o ( cpa)

Calculate: c_. : p^a . _ .. ,-

4eight or ra u,e on Aan IfiOT Lti

Oic for nete.tor oase7 or. ag

Signature _rn_ayH,__-_____ 2.
iraer=d o;l

Total Frta .:ti,itr . .. . . .. . ..... .
.

...

Error in atts,it, dnit<r ,. .. ,- .- .,_...

Percent Err.. , , . _ ..

rw. q

5:gnature
7!

i_^_9z
V

..,^^.-ad oyl ..ta)

CAICUCAtIC.': 5r 4PCE ACTi61Tr:

,net d/c;(,Ctl2
-- -- -- - -- --- --- --- ------- - --------

aNote: Tkv ^ '.pdgitefl 2rrGr inCld2r. t!'.z errLr

Inc^^.. cileulat:or^ hatea on on

Total Fe, esASneat Aa^is:on '.SI

TOTSETA

E03-031



.'.4

r

Cate ca ,._-

EOtE . _. le 4....L2r If]J?

Enter ' -

Enter '_1^=c: ._^:.rle IC
Enter ii:e

lnitlal t . ,;E

sam,ie" _Whien eu t_, :, a

rIi lead^ec, . ; er fi,,oi : aia s.i^_•_ _ . _ . - ;L:C2t

11 leachE:• c.dEr :I ui )eacn ,..n . _ , . . . a..6."t

. Enter toni .,,,.ats a6serveJ

Enter cou:,t . .,e in sinixtes ...
Enter Gac,q'cand icpmi

Calc4lat:. -^

^'aelgh Or -..., [q dish lhui 0.1
-; , tl/c fur ,ct_iccrLaasa on :.y loaJi;., b9

Si 9 n'ture
.c.ltEred a;)

Total Bera riti:;[9 :;-.:^°

Error in ._.l,ltp unitsr ...] ,_. _ - ....._ _ ..,

Percent Error ._: .

Xiniaur, aate:,ac!e a[tlvity •._

siqnatarE !-z_3_2L
.r:.e.:rwe0 apl^^

--^ CALCUti:rc;, :d,1FCE ACTIVITY:

_,.. InE:
________________________________________

unit,al saaGlaaawr.tlLs1 s.._a.r!ej!

aWnte: The Fya,t3teu error lniluCii sE _••._, .._...,,._. ...

[nc 2.. culiplatlJn bace] an the 1)i _ .[.,_ .....

Tatal Eeta Epre.dsnaet Re.rslun

TOTEEi;,

E03-03ti



S'rnE

Date
Ent e r

Erder . -- ^, ,..ca 5d-t'Sta. ,_ ._ .

Enter i.:lcrr . ^!e

Enter EIIe .

Initial ?...-,. : sa:dlE csea ._.. ^ - ....,,.

Ahich. unics, ' , g ^r ;a,rpIE"

If leachea, Er.ter finalle:cn s_-,

If leached, a^tar if of IEach rlr.

Enter tot_. ;^>er,tA

Enter co.it In c:nutes
Enter tacl_.rocno ( cpwl

Calculiteo ._t cpu 3.774
^6^..WeigAt of r-?la, on tllih Ir;oT P.

tl!c for Gstectar rseo a-, : g lo, , _.,.-.. .- ...':5

signature _-^G _-`E---- -------
.C.ar,d c7!

Total 6eta Act:vity

Error in atc:,rt) 4nlts• .,._. ,:::L = ....._. . ...,

EerCEnt ErrG1 . , ,.

^ ^ Mini^ui aet?ztaoix zcr.nty
^.,

Signatur- ;
^-lEaEj Gy) ...=

cALCULRTIar, cE i69FLE aCTIPITy:

Inet cp^11d7cIIpCi/?.:2apaI, ai tEl
------------------------------- _________

;aeple aaount)!al :.__i.}saJr

aNote: The ;ropagateE error Int:ca_: ue Errtr ;;nc;atcc if, -

the o,c calcclation haseo on ui% ag 1wLng ca tle

Total 6Eta ? , r;J<haet Re.is:c„ 9i:^.

TOTEETA

E,03-034'



^)^..'.Y„. ..

. . .
Date ._.c.,..__ .^ ._

EntEr n -l. - : -_

'

n.6t2r

' 9i1-tCaiEnter Lp- ir _ er

Enter CI:_rt :,-;le
Enter Fllc td..c

Initia. t oi s , .^ .. _ - - ....a

Xh1Ch uP.1:L1 ur

If iencna_ .^r firal

If leachee, ;,_, 31 a: teacn

Enter toc,i c_...r ah_er',eJ

Enter coanr c.,e in êin,rtee

^

..,...

.:-:C cpr:lEnter

Catcu1atea r-t c

y

0.24_9

eelght ci ree:miean can iAOT ,,.

d/c for uetectar ,aee0 nn n, IorJ .

Signature -4?^_________?/ry^fL
^e>tarea _,i

' Tota1 nata iatiaty -.T.[ ,LJL

Error in act:.ltl azits. ..^ - __ .L = ..__._... -...,

Fercent Err:r ..,:' .

-^ Ainiuua ac:a^teole acu vitr

!T•

Signatare >•yl
,F.ariaXetl 6Y1

CALCCLATIu6 ^r i^nFLE .4CTIVITY:

.. ^ cet cp_)la/clipCiJ2i2opali^e,
________________________________________

Iinttl;l sample aaauntlim! ._

aNote: The ;rop;gatett error inriuacc ti., :-^•.r ..,._ •,.tr

.. Inĉ ; : calcntation Gssei c.- ..,^ .,_

Total 6eca Spreadsneet Revi=ion
TOTBET;

Fp3-034



v3te ci1L._'

Enter .__.__ ,_ - ^^ ,.:er

Enter _ - . .,. -x ,.-..e;1. _. .. _

Enter CI!_-r.t E ,,e ;v
Enter E:1- ^. - _- ._.. .

Initlsl .._

Yhich unltn, or se^.Nle" ..

If leachec, =.,!ar i!ndl leaer^ catr: ._.,-,_ .. . - 0.2.01

If teacnbd, :ir nl Or 15:n

Enter tatAl c__..^ oc^Erves ..
Enter cc..at r,z in eanutes - .-
Entar Gac.;r;..ra cpul

^dICL',3LE: ' _ t = r h u..- .. - ..u ._

., :. S. - . .,, -..ei9ht at r _ t _ . o a : : : d l s n - T

.. . . ..

.. - a.I

.._io__ . ,tor aete._::r 2a5ee an r, ._ , 3.15?.

tii LStgnatar __J._L:__^__-'_
^ntaaa ca

Total Heta -._t:,itj :.°i+ , . . . ...... . .. ..:^

Error in a.ti,itp unit:* :. ._ ;_ ,_ _ ....., -. ._ .1

Percent Err;r

Niniaas uetectatle activity

aignat„re
tneae.eo

CALCULATI^:, uF 3N-PLE ACTIVIiY:

^ . InK c,.aid/c)(pCi/22:'dpa);:1 i,.,cr.,le^.
________________________________________

'in_1_: e,apl ad.oar..tl 1 _. ,

tNote: T^:: rrc,.ayateci error inci^s.s tc.

.. rLe :.: ._aleu.ation hzsed m' t:e ..y 1-•.:!:_ , . . _._._.

Total Betd o,reaasheet Aevislon , .__. :

TOT6EiB

E03-035



_rTlull r .,.. .:!T^.

Date cair,!z^_-. . -r,_ •.

Enter Fa,_.:. _.. : ,.ple NuW^.er It,^.^...

Er.ter Y2-tfw _-._.,.

Enter 21 .:._ a IG

. . Enter E.e '._.. _- _ ..

Initia; a._.n* of sau^pie usad 3

Which anits, a , g or sample" ...

If leached , cr:ter final leach eoin v;i_::a

lf leached, .,ter it or leacn s,,,,, _,._ ,._ •- u.d2d1

Enter tr,ai r_unts oE=_er.ed .._

Enter [ccnt uae in a:nutes ....

Enter oad;rc"r4 icpai
Caleulatee ;.: c,u . _. .- ^.d?td

IeigAt of aon nlsn IfiOT IN l

d/c for octertnr based on xg luaain, J.o759

$ignatura ________ Z/ C`!/R?__

Total Bets

Error in act! ;ty unitsr

Percend Errar ...,. ..

Miniauc eerz=tscle activtty ^^.

Signature -.:Y-+.LQi/'16
,Fatienad tl^ Lat

[BtChtpTicb 2F SWtE aCTlgIli;

inet Cp,U ieicilpCi/..:2dpxu^el Ieac:
-^' ________________________________________

. „ r Il.rl[2;1 asfda autaotilal „__ _.

*KUte: The yriyigatFd error IG[lu6ci ttt -ror

tne d/c calculation hased oc tts g l;a!t+^;

Total Geta ;,raadsAaet P,e,istan :, ....,

TOTeETn

E03-03b



T ,..,
Gate

Enter R:... . . _ ,^_.__. ... .

^ e

,

Enter ^o-i'::..._._er i ',J-il^;, - `- -
Entar :i::.:: .

Lnter Flic

Initia: ,.._... :i . lpla uc'.
YnlCh I ^1[Li , g uSiey12?

If ecn--. .=r rir,ai ieacn cz .:. . ...... ... . -...ii:.l
If leacnea, .^.tcr :1 ai leacn _.
Enter rct.'; uG=.er.eu
Enter cccnt t._ :n :^-u m,tec

Enter B_-

:21^r^[ Gr re_,G c on 915f, Ip^T llr

dlc for uerctor Gased on ay

51Rr,at^re ^-j: "
,cntcr2d

--

,., Total Eets rai,lty .. - - -... __ ,_ .... ._ ._ .,...

Error In a.,..:ry ,;nits• . ..... ..... . ...._ _ ^_ .

Percent Err

Rini"

Signatar,,^^

,.-,la,ea tr^ 4 •Ea::i

3;hFcE ETI'41T1':

___________________________ ___

i...c!s: ,_:;te aaa'ntllcl

_ _ ______

^..

•kate: ,:;ated error

ti^e al: caicatation :_d .-. •r.: , _._ _ , _ _ .

Tocal Eet_ _,•_adsnrat Aev;vcn :, _r ,.
TOT6ETA

E03-037



^Y11 ,._. i.... ^ .. . _.... ._ . „ ._- . . _ ,_,

6ate

Enter

Er.)er L0.-

^^ ,,..Erder Fii.

Initiel ,...rr ci e ^:-.
NGich ar

_,.
^le'

If iea:noc. ,.ier in,,le,cn _ .:.^ c
If leo...=_ .ar .^. it Ie2cL .. Ju:

Enter t;,csl c_,.,.ts :.^.arvei
Enter wu^^, in :. ..i,,.a.

. Enter oa=.., -.; :c,,^.V

CalcUiate. ;.t::d

delght 6i ,_iliue Ll dl5n iiit .,.. . ... . .. - 'u

tl/c for OEC=:[3r ;:usci 09 :.] iOnGal^ 1.1'ii2

SignxEarr .f•- ^c __ i'---- -- k=-- - - - - - - - -Zl/
^r_::rzr]

TOtd: :o': ^_..,:ti '...^_ . .. . . ....... . .

Err4r ln 3?tlat}ufate^ -..... ...._ _ -u...^..- .-. .

Percent

111n ItU1 dctc'ta'.ie 5ctl'rltl

^

iigna.e ^..^,32-9Z

•^ CALC'dL,.Tli;: F =^P:F,E dT14RY:

------------------------------------------

..r li:l.tla! :adVle ad.peGtIIL: a___- __.

.. ^ e8ote: Tne ,;agatetl error _ , I ..- ,...

f.e a:c caleuiation ha5m er ..__

Total ner_ _,-a_r.=et na,;;:c". "., ..^. .
TOTuETA

E03-038



,s. ..
-.

SFnc-.1 ^ _ ^_..^;m. IF .._ _ _^ _... _". . . ._..^

Date -.:_.__ ^ _ .

Enter F u.__ _. `le d-r

CntEr I r.._.icf

Enter CLr..

Enter F11',a

Initiat u _ . :;,.p:e

_ , Z. Sa,;yte`ohi[i^ L.1

-

.

if lE F_

If 1 ae .

Enter t-'^l r cIrej

E,iter ,o..;t io .tz t;

Enter ca._. icpal

CalculatE: rcC :rL

Oeight or r:-:c,e un aisn -.,.

d/t ror oecectcr caeea on ag 3.777E

Eign;tare ^_._ ___ _ ________ ^_-'4^_y/_ _̂ -
_ tc'2i• l

Total Eeta ,ctk.;tr .^... ,_ .^ - ,, ....., F'.. nl

Errur in wntsr .^._ ._ ,-. ^ . ...C ,_ ..,,

'rercent Err:f

^ ' tliniwe 7dc,nsc:e acti^ity ..r

3ignature

,;..,i,.ed oYi

CALCtILATIu4 GF SenFLE HC?IJITY;

__________________________________________

*Note: The .,rc.agated error indcaas tac ....ar ^.._,:.,.._ ^...

ti1 : c,t calcolatico oa_ed L. .f_ . ,

Tata Eata Srrea]sneet Revisior.

TGTnETA

E03-039



',
Cl^r

. .,.. . _ .; . .. .
.. . .

-i.

L'dte icii..^ -

Enter

Enta

Enter IIe..

Enter i..^

Liitiai :.:.. ,.- ;r _ e ^__. .... . ..,,.a

B:IICn s.^_^ aJ,l",

If lesrn^ . + rin,llaicA sc'r ,.._ - .. . - ...^^.

14 lea.,^ ntar .sl ... la -rn s .,, _. _. , ,,.a201

nt2r ;LCa:" ts Lt32rRa _:..

Enter c,;..r.; ^,.._ ii,
Enter hm:>.,^ z..a

Calaint^a ..

Aelg]I f _ _.. ul:r, .^ I .. ^ ... .. . .. . J.1

d/c IGr ucC2 C.ur I125Ed

[2rca hyl

Total Gets ^...,.ity . ..,:. , ,. - .... -. r .r.

Error :,, ;en ,i c^ anit:. 1".:. ,i'... . ........
.

.^.

Percent E:rar

Minia„a tet='a:;lc acti^iti ,,,

r^+

$1 9 latufE^( ^f.!4^_'--^'-^-'--y
/

^ • CALCL'LCri^;:i ..,,"PLE 6CTP:iTi^

. .'^- . __..___________.____-_______________

. . ..r ,...;iai saa:Fle a acuntli;l L. -,_ _a

..^
rRote: !rre pr^p;gateo .rrur n.cl..cae Lr.^ n_^

tre dtc calcuiatLon hasca an arr

Total Err,

TGToET. A

F03-O40



Cate [

Enter

Enter CIl_,' le ii

Enter rii=

Imtia'. ,_ t
Wnlcn unrt:^ ..:^ g or _ax^,ie^

li leaco.-c. .';n;l '. acr ,,,. .___. , ., . ...2@t

Ii leacrea, sl ai 1aa.2 s,,."
Enter tatai c.r,ts ousenaa
Enter cc,a ....: lc r^m,tes
Enter ha^..-.._r.._ icp.; .. ..

Ctl[aiatee .._. _, ...... .- ..Jcii
Aelyrt o r r'21 : E on 0l5n i!I T a.

dic iur aaacr,r casad aa :g lar::r, _--^. .- ..,.-

Si nature ' '̂, !S^zr_.
S _--' ^-`- 3'+!J

l_..'.. ^-rad cr'- W ----------
/

Torai Beca

Error :n .m „ t.

Fercent Crrcr _...

fllnlaui J-.c.tiG12 actl4ltl ...

nn

Signatre
-.1_..d i _.[:

•^ ^ CALCIILATtic Jr EFtlPLE ALTNIT'l:

__________________________________________

•Aote. n error n.i^c.: .i_ r.;L. ,....._._ .

: ,... I.ui:[lon a^s<J L. . 11 , , . . ... .

Total Fata

TOT6ETK

F.03-04^%



1F^.:..

^rF.CM1L

Date c>

Enter r •_a.__.: ..,i> u_.=ef Il

Enter C,._ I,a ,L
enter :itz

Gnicn Lni:l, ; - or sQx^te` ..,

^ii leatha^ ....sr fl n _:lt;Lr, v'n ,.__. ,i. . - 3•C2d1

If ieafnEJ, :.'ter zl ui Ixa.n 5L... __..a]

Enter b^al L__ztz coaer.ad

Enter cc.t Lcx lu W.eate: ... .

Enter I sl ;._

2.u.'B9
^ielgfit UF rc a'-E L] ULSn i0 ll,

AiC for 6etcibr 33i2d on

Si 9 naturE _ _____.__?C
/
L

;E,tared c,) .L._

Total Bzta iicrivllY ..... ..... . ... - . . . ...i

Error jr aC.,,;tJ unlts• ..-._ _.. _ _ .... . , .:i

Percent Er^r

`•s N1n14Ui 2ete:taole actiVlty

/a. .

Y ^' m
Signatue

c.l'enE,l 0^1 / :2L.

. CALIXi:nTI.i^ rE n%TPvIT

. '. _______________ __________________________

,,. ll^ut;3l _al.ple 1wount1 4, __._ _

• Note: Tr.e ,:•payatea error :nel;:.^ e;r.r _1._ ...
C2 LC C]1CW3tlvn ta'Fe G1E

Tntai EEt_ =aJ&ect BEVlalon

TOTiET;,

E03-(34J



Cate ._.__.---_
-..aa. ...

. .

EOtcr ...- . _ , ._

Ea.r r... ..

In;:;sl _._ . . .- , ..^. . - . ..._..

0.7 _. 1 ;^_

EdCr tJ..^ .. .^.- i..:,.-^ .

Errtar :___. i.,.ir^^,^-

ca. .- .

:. . _ .-- . - .. .^.
neiyct cr .:_ ..._ aSo
d/e , or ._..-_o. .»eo or as i^_o.^•, ...,_. • J.L..

:ir;i„ra --------- ---- ------ `_ar2- .

Tata: cer,at,

crrur ;-, .:r..;^; :..^^ ,t •_... ... _ _ .,,. . . ._. .

Ferzsat E._. --

,7:^rm:^

Sgnat„r_,
-. --•AnL.ti

e..^.:•7 aJ; .....

C,..CLL6TP2• ;; Ew^FLE ^C;;Plir.

_
---------------------------------- ----- _

tflet2: Ti,

00 os>zj c. ..- __. , . _ . -.

TJtai ifa . _= ,^e! nc•.=..;a _, _. -.
T2TEET;

E03-044



3Fn .. a=- - _ . ...^.L : _ .c- .... . -_ . .. _ ..

'i3tE _........ .- .

Entar m ,:...

Enter

B,ttr
- -Eit2r ..= i. .= -

,nien

. , _ , _ : .=i :.. . .... ...... . . - ....,
It .ra., = ^-a r

.

EntEr D:,. ._.n._ ^OE2re%d

Entzr ..-. . : ._ ,,. .urutzs -
Enter oc1 aa qs,

_3tg" t2- - -F .... ^ - ...:._
LE y ^t ur ,.. . r ,,.zh . ., .. . - .,. .. _ . , - il'1
dlc ror zeix :c. oasa^ on a,

£i^n;tara
3 ------^---^-^-^^------._ Z X f--

_..2?EE ---

iota:

Error ip. :..,ty unrts. :.._- _ _ _ ....._ .:. ..

Fer:En:

Siqoatare <V=^L-^'__ _ ^°_- -_----
-. .,:.^^d .,i ._..

-------------------------------------

^^l' rNutE: T, _ _,yate] errcr :._

Total Fet;

iuTeEin

E03-045



Glter f^
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Gross Alpha and Beta Analysis Data Sheet

Check if used
Procedure PNL-ALO-106 Rev.O, leach: Date Sample
Procedure PNL-ALO-460 Rev.O, a prep: NA Prep Started c2 - Jo -9.-2
Procedure PNL-ALO-461 Rev.O, a count: n1a Date Complete ^d%-y^
Procedure PNL-ALO-462 Rev.O, p prep:
Procedure PNL-ALO-463 Rev.O, p count:

Added Spike Volume
Alpha
Pipette No. 1.)ft
Spike ID

Volume +/_ Date Pipetted
Spike Activlty

Beta
Pipette No. /04•/8' Volume o.149yn,.Q +/_ o.Qo14,..Q Date Pipetted a-zJ-q:k
Spike ID a7-53-rtn-a plke Activity ^, o afss rki..,l--J Pr, ro/w/io
eoN-d1 O.P995fto•ooY7^C?!f^ SV1^4-(.q-+7 11'('^

Sample ID, Aliquot Size, and Leachate Volume s^ 4-IL9 rva7 ;1 P•IZ.

8alance Number V A Temperature ( if eeighing liquid saaples)

Final Volume for Volume for
Saeple ID Beaker It, gker . Sepl Saaple It or Val Leachate Vol. alpha anal. beta and.

[ -od73 i o qJl.Q

8S - 7 •Sr

BS- Tc ^. ,.•..0

a7 v a

9.) vID

' 7 /O

ea 7 \

M 4 p

MQ -

5

^.ample Volnmes ( if a pipet was used for sull aqueous eaeplaa or leach aliquota)

Aliquot of original sample or alpha or,beta'jiliquot? ^
Pipette No. A/A Volume - +/_ Date Pipetted

Aliquot of original sample or alpha or beta aliquot?
Pipette No. nJ)Q Volume +/_ Date Plpetted

Analyst Date

ABDATA2.LOG

.^. ^aaG.,^ ,2^ f9•z..
_ Reviewer^ ' Date

E04-UU4



Gross Alpha and Beta Dish Weight
Data Sheet

Date Sample Prep Started Y^
Date Completed ^.ao-4a

Sample ID and Dish Weights

t_-a7 6.75-i9 a.7s.?{/ 0.600

-7 S 6 •74/ y 0 •7Y(o3 . oo 114

BS T v 7-^ o o./ 63 o,0073

a-7 ,? 3 0, 7 0. 92 0•03^14

qa-i`1 It I o.7 69 .779 3al

a- 7 44 i 0 179'0 0 .7b .d78`/

9,P - y a. UQO o. 3 6 0 0
9a-^yS O. yG -T9 S o•oS?Ca

Z -7 4 1 0 .7Y2 .76 8Co o.oaG3
nns -i7 O•74.27 0.770r^ .0?7

UI D•739^ o, D.039/
Ms -a o. 7YSU o.7$09 D•v3

Balance Nunber 5-y 9- 0 6-03 -o0 3

Tare It. of Gross It. of Net It. Tare R, of Gross It. of Net It.
Saaple ID Alpha Dish Alpha Dish of Alpha Ppt. Beta Dish Beta Dish of Beta Ppt.

Analyst Date

ABDATA3.LOG

^ X. ^z^^
Reviewer-"--^^^/gz Date

co4-outj
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Date calculated

Enter Radiochem Sample Number (XXXX)
Enter Log-In Number ('90-XXXX)
Enter Client Sample ID

Enter File Name

Initial amount of sample used

Which units, ml, g or sample?

If leached, enter final leach soln volume (ml)

If leached, enter ml of leach soln analyzed

Enter total counts observed

Enter count time in minutes
Enter background (cpm)
Calculated net cpm
Weight of residue on dish (NOT IN GRAMS) - in MG
d/c for detector based on mg loading

ml

Signature
(Entered by) (Date)

BL-02739

BL2739

100 +\- 0.5000

1 +\- 0.0001

1 +1- 0.0001
556

1000
0.606

-0.0500 +\- 0.0341
0.5 +\- 0.1

1.8940 +\- 0.0219

Total Beta Activity -0.427 pCUL = -0.000427 pCi/ml

Error in activity units' -0.291 pCUL = -0.000291 pCi/ml

Percent Error 68.19 %

Minimum detectable activity = 0.630 pCi/L - 0.000630 pCi/ml

Signature ^,..^ ^..:..^^,<. ^.^,t^.%ti 'S J• S 2
(Reviewed by) (Date)

CALCULATION OF SAMPLE ACTIVITY:

^ (net cpm)(tl1c)(pCi12.22dpm)(ml leachate)

---------------------------------
(initial sample amount)(mi subsampled)

Note: The propagated error includes the error associated with
the d/c calculation based on the mg loading on the plate.

Total Beta Spreadsheet Revision 3, 6/28/91
TOTBETA

SPREADSHEET FOR CALCULATION OF TOTAL BETA ACTIVITY

21-Feb-92

E04-OU5



SPREADSHEET FOR CALCULATION OF TOTAL BETA ACTIVITY

Date calculated 21-Feb-92

Enter Radiochem Sample Number (XXXX)

Enter Log-In Number ('90-XXXX) 92-02739

Enter Client Sample ID B015V9

Enter File Name BS739

Initial amount of sample used
Which units, ml, g or sample?

If leached, enter final leach soln volume (ml)

If leached, enter ml of leach soln analyzed

Enter total counts observed

Enter count time in minutes

Enter background (cpm)

Calculated net cpm

Weight of residue'on dish (NOT IN GRAMS) - in MG
d/c for detector based on mg loading

ml
100 +\- 0.5000

1 +\- 0.0001
1 +\- 0.0001

1068
1000

0.552
0.5160 +\- 0.0402

32.4 +\- 0.1
2.1162 +\- 0.0259

Signature J. k. gjLw 2/a1 192
(Entered by) (Date)

Total Beta Activity 4.919 pCi/L =

Error in activity units' 0.389 pCilL =

Percent Error 7.91 %

Minimum detectable activity = NA

Signature ^ ' ^^C^ ^ ^ ^ i • 3 •
(Reviewed by) (Date)

CALCULATION OF SAMPLE ACTIVITY:

(net cpm)(d/c)(pCi12.22dpm)(ml leachate)

---------------------------------
(initial sample amount)(ml subsampled)

'Note: The propagated error includes the error associated with
the d/c calculation based on the mg loading on the plate.

Total Beta Spreadsheet Revision 3, 6/28/91
TOTBETA

0.004919 pCUml

0.000389 pCi/mI

Eo4-oub



SPREADSHEET FOR CALCULATION OF TOTAL BETA ACTIVITY

"`,

...

-1

Date calculated

Enter Radiochem Sample Number (XXXX)
Enter Log-In Number ('90-XXX)O
Enter Client Sample ID

Enter File Name

21-Feb-92

92-02741

B015W1

B2741

Initial amount of sample used 100 +\- 0.5000
Which units, ml, g or sample? ml

If leached, enter final leach soln volume ( ml) 1 +\- 0.0001
If leached, enter ml of leach soln analyzed 1 +\- 0.0001
Enter total counts observed 1080
Enter count time in minutes 1000
Enter background (cpm) 0.691
Calculated net cpm 0.3890 +\- 0.0421

Weight of residue on dish ( NOT IN GRAMS) - in MG 32.8 +\- 0.1

dlc for detector based on mg loading 2.1189 +\- 0.0260

Signature J• t far( 21/21 92
(Entered by) ° (Date)

Total Beta Activity 3.713 pCi/L =

Error in activity units' 0.405 pCl/L =

Percent Error 10.90 %

Minimum detectable activity = NA

a_

Signature . 4 e . .-„rwA ? 3-9 ^
(Reviewed by) U (Date)

CALCULATION OF SAMPLE ACTIVITY:

(net cpm)(d1c)(pCi12.22dpm)(ml leachate)

(initial sample amount)(mi subsampled)

Note: The propagated error includes the error associated with
the dlc calculation based on the mg loading on the plate.

Total Beta Spreadsheet Revision 3, 6/28/91
TOTBETA

0.003713 pCi/ml

0.000405 pCi/ml

Eo4-ou7



SPREADSHEET FOR CALCULATION OF TOTAL BETA ACTIVITY

Date c : ulated 21-Feb-92

Enter .diochem Sample Number (XXXX)
Ent.; ..og-In Number (' 90-XXXX) 92-02741 DUPLICATE

Er Client Sample ID B015W1

r rFileName B2741D

,riat amount of sample used 100 +1- 0.5000
Nhich units, ml, 9 or sample? ml

If leached, enter final leach soln volume (ml) 1 +\- 0.0001

It leached, enter ml of leach soln analyzed 1 +1- 0.0001

Enter total counts observed 124

Enter count time in minutes 100
Enter background (cpm) 0.691

Calculated net cpm 0.5490 +\- 0.1390
Weight of residue on dish (NOT IN GRAMS) - in MG 28.4 +1- 0.1
d/c for detector based on mg loading 2.0892 +1- 0.0250

e -̂. k.3ad,a^Signatu r /92^

(nteretd by) , (Date)

Total Beta Activity 5.166 pCUL = 0.005166 pCi/ml

Error in activity units* 1.309 pCUL = 0.001309 pCi/ml

Percent Error 25.34 4'a

Minimum detectable activity = NA

Signature - ^ ^ ^. L ^, - 3 • ^7 7^

(Reviewed by) (Date)

CALCULATION OF SAMPLE ACTIVITY:

(net cpm)(tl/c)(pCi/2.22dpm)(ml leachate)

(initial sample amount)(mi subsampled)

'Note: The propagated error includes the error associated with
the d/c calculation based on the mg loading on the plate.

Total Beta Spreadsheet Revision 3, 6/28/91
TOTBETA

EJ04-U0h



SPREADSHEET FOR CALCULATION OF TOTAL BETA ACTIVITY

Date calculated
Enter Radiochem Sample Number (XXXX)

Enter Log-in Number ('90-XXXX)
Enter Client Sample ID

Enter File Name

Initial amount of sample used

Which units, ml, g or sample?

If leached, enter final leach soln volume (ml)

If leached, enter ml of leach soln analyzed

Enter total counts observed

Enter count time in minutes

Enter background (cpm)
Calculated net cpm

Weight of residue on tlish (NOT IN GRAMS) - in MG
d/c for detector based on mg loading

21-Feb-92

92-02746

B01BW5

B2746

100 +\- 0.5000
ml

1 +\- 0.0001
1 +1- 0.0001

506
100

0.606
4.4540 +\- 0.2380

99.6 +\- 0.1
2.5365 +\- 0.0489

Signature , Z/^'J/92
(Entered by) (Date)

Total Beta Activity 50.890 pCi/L =

Error in activity units' 2.902 pCi/L =

Percent Error 5.70 %

Minimum detectable activity = NA

d'
3ignatur e 2.-

(Reviewed by) (Date)

CALCULATION OF SAMPLE ACTIVITY:

(net cpm)(d/c)(pCi/2.22dpm)(ml leachate)

(initial sample amount)(mi subsampled)

Note: The propagated error includes the error associated with
the dlc calculation based on the mg loading on the plate.

Total Beta Spreadsheet Revision 3, 6/28/91
TOTBETA

0.050890 pCi/ml

0.002902 pCi/ml

E04-00-4



SPREADSHEET FOR CALCULATION OF TOTAL BETA ACTIVITY

Date calculated
Enter Radiochem Sample Number (XXXX)
Enter Log-In Number ('90-XXXX)
Enter Client Sample ID
Enter File Name

21-Feb-92

92-02752

B01C28

B2752

Initial amount of sample used 100 +\- 0.5000
Which units, ml, g or sample? ml

If leached, enter final leach soln volume (ml) 1 +\- 0.0001
If leached, enter ml of leach soln analyzed 1 +\- 0.0001

Enter total counts observed 200
Enter count time in minutes 100
Enterbackground(cpm) 0.532

Calculated net cpm 1.4680 +1- 0.1591
Weight of residue on dish (NOT IN GRAMS) - in MG 52.6 +\- 0.1
d/c for detector based on mg loading 2.2494 +\- 0.0315

Signature ^. I.

^-^

z/2/ AZ
(Enteredby) (Date)

Total Beta Activity 14.874 pCi/L 0.014874 pCi/ml

Error in activity units' 1.627 pCUL = 0.001627 pCi/ml

Percent Error 10.94

Minimum detectable activity = NA

^7
Signature_ 1Z

n
^/ 3- 3- 4L

(Reviewed by) (Date)

CALCULATION OF SAMPLE ACTIVITY:

(net cpm)(d1c)(pCi/2.22dpm)(ml leachate)

(initial sample amount)(ml subsampled)

'Note: The propagated error includes the error associated with
the We calculation based on the mg loading on the plate.

Total Beta Spreadsheet Revision 3, 6/28/91
TOTBETA

E04-010



SPREADSHEET FOR CALCULATION OF TOTAL BETA ACTIVITY

Date calculated 21-Feb-92

Enter Radiochem Sample Number (XXXX)
Enter Log-In Number ('90-XXXX) MS-02741

Enter Client Sample ID
Enter File Name 82741 MSSr

Initial amount of sample used 100 +\- 0.5000
Which units, ml, g or sample4 ml
If leached, enter final leach soln volume ( ml) 1 +1- 0.0001

It leached, enter ml of leach soin analyzed 1 +1- 0.0001

Enter total counts observed 10552
Enter count time in minutes 100

Enter background (cpm) 0.552

Calculated net cpm 104.9680 +1- 1.0299
Weight of residue on dish (NOT IN GRAMS) - in MG 26.3 +1- 0.1
d!c for detector based on mg loading 2.0749 +1- 0.0246

Signatu re ^ k. /"^y 2^2419L
( ntered by) (Date)

Total Beta Activity

Error in activity units'

Percent Error

981.049 pCi/L =

15.871 pCi/L =

1.62 Wo

Minimum detectable activity = NA

Signature
(Reviewed by) ^ (Date)

CALCULATION OF SAMPLE ACTIVITY:

(net cpm)(d/c)(pCi/2.22dpm)(mI leachate)

--------------------------------
(initial sample amount)(mi subsampled)

'Note: The propagated error includes the error associated with
the dlc calculation based on the mg loading on the plate.

Total Beta Spreadsheet Revision 3, 6128/91
TOTBETA

Ep4-Oi:i

0.981049 pCUml

0.015871 pCUml



SPREADSHEET FOR CALCULATION OF TOTAL BETA ACTIVITY

Date calculated

Enter Radiochem Sample Number (XXXX)

Enter Log-In Number ('90-XXXX)

Enter Client Sample ID

Enter File Name

Initial amount of sample used

Which units, ml, g or sample?

If leached, enter final leach soln volume (ml)

If leached, enter ml of leach soln analyzed

Enter total counts observed

Enter count time in minutes

Enter background (cpm)

Calculated net cpm

Weight of residue on dish (NOT IN GRAMS) - in MG

d!c for detector based on mg loading

21-Feb-92

MS-2741Tc

82741MSTc

100 +\- 0.5000
ml

1 +\- 0.0001

1 +\- 0.0001

4451

100

0.606
43.9040 +1- 0.6717

39.1 +\- 0.1

2.1610 +\- 0.0276

Signature Y L' . iscGt.r ?i1//!?Z
(Enteredby) (Date)

Total Beta Activity

Error in activity units'

Percent Error

Minimum detectable activity

Signature

(Reviewed by)

427.377 pCUL =

8.776 pCi/L =

2.05 %

NA

.^r 3 ^ 5 z

(Date)

0.427377 pCl/ml

0.008776 pCi/ml

CALCULATION OF SAMPLE ACTIVITY:

(net cpm)(d/c)(pCi/2.22dpm)(ml leachate)

(initial sample amount)(mi subsampled)

'Note: The propagated error includes the error associated with

the d/c calculation based on the mg loading on the plate.

Total Beta Spreadsheet Revision 3, 6/28/91
TOTBETA

E04-014



SPREADSHEET FOR CALCULATION OF TOTAL BETA ACTIVITY

Data calculated

Enter Radiochem Sample Number (XXXX)

Enter Log-In Number ('90-XXXX)

Enter Client Sample ID
Enter File Name

21-Feb-92

BS-2739Tc

B2739BSTC

Initial amount of sample used 100 +\- 0.5000

Which units, ml, g or sample? ml
If leached, enter final leach soln volume ( ml) 1 +\- 0.0001

If leached, enter ml of leach soln analyzed 1 +\- 0.0001

Enter total counts observed 6797
Enter count time in minutes 100
Enter background (cpm) 0.552
Calculated net cpm 67.4180 +1- 0.8278

Weight of residue on dish (NOT IN GRAMS) - in MG 7.3 +1- 0.1

d/c for detector based on mg loading 1.9426 +\- 0.0221

Signature .2L^9z

(En ered (Date)

Total Beta Activity 589.936 pCi/L = 0.589936 pCi/ml

Error in activity units' 10.303 pCi/L = 0.010303 pCi/ml

Percent Error 1.75 Wu

Minimum detectable activity = NA

l' p
Signature-18g2^,a^̂r ^. ^] ^- 7 - 5 ^

(Reviewed by) v^- (Date)

CALCULATION OF SAMPLE ACTIVITY:

(net cpm)(d/c)(pCi/2.22dpm)(ml leachate)

(initial sampleamount)(mi subsampled)

Note: The propagated error includes the error associated with
the d/c calculation based on the mg loading on the plate.

Total Beta Spreadsheet Revision 3, 6/28/91
TOTBETA

E04-010



SPREADSHEET FOR CALCULATION OF TOTAL BETA ACTIVITY

...

Date calculated 21-Feb-92

Enter Radiochem Sample Number (XXXX)

Enter Log-In Number ('90-XXX)O MSDTc-02741

Enter Client Sample ID

Enter File Name 8741 MSDT

Which units, ml, g or sample?
If leached, enter final leach soln volume (ml)
If leached, enter ml of leach soln analyzed
Enter total counts observed
Enter count time in minutes
Enter background (cpm)
Calculated net cpm
Weight of residue on dish (NOT IN GRAMS) - in MG

d/c for detector based on mg loading

initial amount of sample used 100 +1- 0.5000
ml

1 +\- 0.0001
1 +1- 0.0001

4885'
100

0.606
48.2440 +\- 0.7032

35.9 +\- 0.1
2.1397 +\- 0.0267

Signature I. C. rLL4i ,ZY/Z(/QZ
(Entered by) (Date)

Total Beta Activity 464.991 pCi/L = 0.464991 pCi/ml

Error in activity units' 9.225 pCi1L = 0.009225 pCi/mi

Percent Error 1.98 %

Minimum detectable activity = NA

^ q q

Signature t i- 5 L
(Reviewed by) ^ (Date)

CALCULATION OF SAMPLE ACTIVITY:

^
(net cpm)(d/c)(pCi12.22dpm)(mI leachate)

-------------------------------
(initial sample amount)(ml subsampled)

'Note: The propagated error includes the error associated with

the d/c calculation based on the mg loading on the plate.

Total Beta Spreadsheet Revision 3, 6/28/91

TOTBETA

E04-014



SPREADSHEET FOR CALCULATION OF TOTAL BETA ACTIVITY

Date calculated 21-Feb-92

Enter Radiochem Sample Number (XXXX)

Enter Log-In Number ('90-XXXX) MSD-2741

Enter Client Sample ID
Enter File Name B2741 MSDSr

Initial amount of sample used 100 +1- 0.5000

Which units, ml, g or sample? ml
If leached, enter final leach soln volume (ml) 1 +t- 0.0001
If leached, enter ml of leach soln analyzed 1 +h 0.0001

Enter total counts observed 10207

Enter count time in minutes 100
Enter background (cpm) 0.691
Calculated net cpm 101.3790 +\- 1.0137

Weight of residue on dish (NOT IN GRAMS) - in MG 27.9 +\- 0.1
d/c for detector based on mg loading 2.0858 +1- ' 0.0249

Signature A . k . id,v Z,^/^^

(Entered by) ( Date)

Total Beta Activity

Error in activity units'
...

Percent Error

Minimum detectable activity ^

952.484 pCi/L = 0.952484 pCilml

15.582 pCilL = 0.015582 pCi/ml

1.64 %

NA

Signatur ^ 3 . 9 L

(Reviewed by) ^ (Date)

CALCULATION OF SAMPLE ACTIVITY:

rr
(net cpm)(dlc)(pCl/2.22dpm)(ml leachate)
-------------------------------

(initial sample amount)(ml subsampled)

Note: The propagated error includes the error associated with
the d/c calculation based on the mg loading on the plate.

Total Beta Spreadsheet Revision 3,6/28191
TOTBETA

E04-015



SPREADSHEET FOR CALCULATION OF TOTAL BETA ACTIVITY

Date calculated 24-Feb-92

Enter Radiochem Sample Number (XXXX)

Enter Log-In Number ( '90-XXXX) BS-2739Sr
Enter Client Sample ID
Enter File Name BS2739SR

Initial amount of sample used 100 +\- 0.5000

Which units, ml, g or sample7 ml

If leached, enter final leach soln volume ( ml) 1 +\- 0.0001

If leached, enter ml of leach soln analyzed 1 +1- 0.0001
Enter total counts observed 11836

Enter count time in minutes 100
Enter background (cpm) 0.691
Calculated net cpm 117.6690 +\- 1.0911
Weight of residue on dish (NOT IN GRAMS) - in MG 1.4 +\- 0.1

d/c for detector based on mg loading 1.9005 +\- 0.0215

Signature , J. k 1̂ 1 y/9z
(Entered by) (Date)

Total Beta Activity 1007.326 pCilL = 1.007326 pCi/ml

Error in activity units* 15.717 pCi/L = 0.015717 pCi/ml

Percent Error 1.56 4b

Minimum detectable activity = NA

^ (
,Signature - !1[ ^

,.
^ •^,,..-4

^

3 • S _
(Reviewed by) (Date)

CALCULATION OF SAMPLE ACTIVITY:

(net cpm)(dlc)(pCi/2.22dpm)(ml leachate)

---------- -- -- -- - - --------------------
(initial sample amount)(ml subsampled)

---

Note: The propagated error includes the error associated with
the d/c calculation based on the mg loading on the plate.

Total Beta Spreadsheet Revision 3, 6128/91
TOTBETA

E04-O1b



SPREADSHEET FOR CALCULATION OF TOTAL BETA ACTIVITY DUE TO TECHNETIUM

Date calculated 24-Feb-92

Enter Radiochem Sample Number (X)XX)
Enter Log-In Number ('90-XXXX) 92-02739Tc
Enter Client Sample ID 8015V9

Enter File Name 2739TC2

Initial amount of sample used 100 +\- 0.0200

Which units, ml, g or sample7 ml

If leached, enter final leach soln volume (ml) 1 +\- 0.0001

If leached, enter ml of leach soln analyzed 1 +\- 0.0001

Enter total counts observed 1068
Entercountbmein minutes 1000

Enter background (cpm) 0.552
Calculated net cpm 0.5160 +\- 0.0402

Weight of residue on dish (NOT IN GRAMS) - in MG 32.4 +\- 0.1

dlc for detector based on mg loading 4.1912 +\- 0.2338

Signature d. k. ^ L+ /!y z
(Entered by) (Date)

Total Beta Activity 9.742 pCVL = 0.009742 pCi/ml

_.., Error in activity units' 0.934 pCi/L = 0.000934 pCi/ml

^^^ Percent Error 9.59 Mo

Minimum detectable activity = NA

Signature _^L,-L_.,.a_,i.,.^k> 7-3• 9L

(Reviewed by) (Date)

CALCULATION OF SAMPLE ACTIVITY:

(net cpm)(d/c)(pCi/2.22dpm)(ml leachate)

------------------------------------------
(initial sample amount)(ml subsampled)

'Note: The propagated error includes the error associated with
the d!c calculation based on the mg loading on the plate.

Total Beta Spreadsheet Revision 3, 6/28/91
TOTBETA

E04-U17



SPREADSHEET FOR CALCULATION OF TOTAL BETA ACTIVITY DUE TO TECHNETIUM

Date calculated 24-Feb-92

Enter Radiochem Sample Number (XXXX)

Enter Log-In Number ('90-XXXX) BL-02739TC
Enter Client Sample ID
Enter File Name BL2739TC

Initial amount of sample used 100 +\- 0.0200
Which units, ml, g or sample7 ml

If leached, enter final leach soln volume (ml) 1 +1- 0.0001

If leached, enter ml of leach soln analyzed 1 +\- 0.0001

Enter total counts observed 556
Enter count time in minutes 1000

Enter background (cpm) 0.606
Calculated net cpm -0.0500 +\- 0.0341
Weight of residue on dish (NOT IN GRAMS) - in MG 0.5 +\- 0.1
dlc for detector based on mg loading 2.5142 +\- 0.1047

Signature 'J. ^-%a^Gu -1,2 VA^ L

(Entered by) (Date)

Total Beta Activity -0.566 pCilL = -0.000566 pCi/ml

Error in activity units' -0.387 pCi/L = -0.000387 pCi/ml

Percent Error 68.30 %

Minimum detectable activity = 0.836 pCilL = 0.000836 pCi/ml

Signature^^^

^

7
(Reviewed by) cl ^ (Date)

CALCULATION OF SAMPLE ACTIVITY:

(net cpm)(dlc)(pCi/2.22dpm)(ml leachate)
---------------------------------

(initial sample amount)(ml subsampled)

Note: The propagated error includes the error associated with
the d/c calculation based on the mg loading on the plate.

Total Beta Spreadsheet Revision 3, 6/28/91
TOTBETA

E04-018



SPREADSHEET FOR CALCULATION OF TOTAL BETA ACTIVITY DUE TO TECHNETIUM

Date calculated 24-Feb-92

Enter Radiochem Sample Number (XXXX)

Enter Log-In Number ('90-XXXX) 92-02741

Enter Client Sample ID B015W1

Enter File Name 2741TC2

Initial amount of sample used 100 +\- 0.0200

Which units, ml, g or sample? ml

If leached, enter final leach soln volume (ml) 1 +\- 0.0001

If leached, enter ml of leach soln analyzed 1 +\- 0.0001

Enter total counts observed 1080

Enter count time in minutes 1000

Enter background (cpm) 0.691
Calculated net cpm 0.3890 +l- 0.0421

Weight of residue on dish (NOT IN GRAMS) - in MG 32.8 +\- 0.1

d/c for detector based on mg loading 4.2106 +\- 0.2364

Signature
J.

k lx4. 2

° (Entered by3 ^ (Date)

Total Beta Activity 7.378 pCUL = 0.007378 pCi/ml

Error in activity units' 0.899 pCi/L = 0.000899 pCi/ml

.., Percent Error 12.19 %

Minimum detectable activity = NA

Signature 3- 7- 5 L

(Reviewed by) (Date)

CALCULATION OF SAMPLE ACTIVITY:

(net cpm)(d/c)(pCi/2.22dpm)(mI leachate)

-----------------------------------------
(initial sample amount)(mi subsampled)

'Note: The propagated error includes the error associated with
the d/c calculation based on the mg loading on the plate.

Total Beta Spreadsheet Revision 3, 6/28191
TOTBETA

E04-019



SPREADSHEET FOR CALCULATION OF TOTAL BETA ACTIVITY DUE TO TECHNETIUM

Date calculated 24-Feb-92

Enter Radiochem Sample Number (XXXX)

Enter Log-In Number ('90-XXX)O 92-02741 DUPLICATE

Enter Client Sample ID 8015W1

Enter File Name DUP2741T

Initial amount of sample used 100 +\- 0.0200

Which units, ml, g or sample? ml
If leached, enter final leach soln volume (ml) 1 +\- 0.0001

If leached, enter ml of leach soln analyzed 1 +\- 0.0001

Enter total counts observed 124

Enter count time in minutes 100

Enter background (cpm) 0.691
Calculated net cpm 0.5490 +\- 0.1390
Weight of residue on dish (NOT IN GRAMS) - in MG 28.4 +\- 0.1
d/c for detector based on mg loading 3.9947 +\- 0.2091

Signature dri2

(Entered by) (Date)

Total Beta Activity 9.879 pCi/L = 0.009879 pCi/ml

Error in activity units' 2.553 pCi/L - 0.002553 pCi/ml

Percent Error 25.85 %

Minimum detectable activity = NA

Signature Z 3-
(Reviewed by) (Date)

CALCULATION OF SAMPLE ACTIVITY:

(net cpm)(d/c)(pCi/2.22dpm)(ml leachate)

(initial sample amount)(ml subsampled)

Note: The propagated error includes the error associated with
the d/c calculation based on the mg loading on the plate.

Total Beta Spreadsheet Revision 3, 6/28/91
TOTBETA

GO4-O2O



SPREADSHEET FOR CALCULATION OF TOTAL BETA ACTIVITY DUE TO TECHNETIUM

Date calculated
Enter Radiochem Sample Number (XXX)O
Enter Log-In Number ('90-XXXX)
Enter Client Sample ID
Enter File Name

Initial amount of sample used

Which units, ml, g or sample?

If leached, enter final leach soln volume (ml)
If leached, enter ml of leach soln analyzed
Enter total counts observed
Enter count time in minutes
Enter background (cpm)
Calculated net cpm
Weight of residue on dish (NOT IN GRAMS) - in MG

d/c for detector based on mg loading

24-Feb-92

92-02746

801 BW5
2746Tc

100 +\- 0.0200
ml

1 +\- 0.0001
1 +\- 0.0001

506
100

0.606
4.4540 +\- 0.2380

99.6 +\- 0.1
6.9016 +\- 0.8888

Sf f 2/y^YL

Signature ^. ^^ 3^zby 92

(Entered by) (Date)

Total Beta Activity 138.467 pCUL = 0.138467 pCi/ml

Error in activity units'

Percent Error

19.307 pCUL = 0.019307 pCllml

13.94 °/u

Minimum detectable activity = NA

/
Signature i"a^0, ? w 3-3• `l Z

(Reviewed by) f (Date)

CALCULATION OF SAMPLE ACTIVITY:

(net cpm)(d/c)(pC112.22dpm)(mI leachate)

(initial sample amount)(ml subsampled)

'Note: The propagated error includes the error associated with
the d/c calculation based on the mg loading on the plate.

Total Beta Spreadsheet Revision 3, 6/28/91
TOTBETA

ro4-o2Y



SPREADSHEET FOR CALCULATION OF TOTAL BETA ACTIVITY DUE TO TECHNETIUM

Date calculated 24-Feb-92

Enter Radiochem Sample Number (XXXX)
Enter Log-In Number ('90-XXXX) 92-02752
Enter Client Sample ID B01 C28

Enter File Name 2752TC2

Initial amount of sample used 100 +\- 0.0200
Which units, ml, g or sample? ml
If leached, enter final leach soln volume ( ml) 1 +\- 0.0001
If leached, enter ml of leach soln analyzed 1 +\- 0,0001

Enter total counts observed 200

Enter count time in minutes 100
Enter background (cpm) 0.532
Calculated net cpm 1.4680 +\- 0.1591

Weight of residue on dish (NOT IN GRAMS) - in MG 52.6 +\- 0.1

d/c for detector based on mg loading 5.1232 +\- 0.3820

¢ G•Lf ^/ZY^Ys.

Signature ^. /^• ^ncL!/ ^1G/9 2̂

(Entered by) (Date)

Total Beta Activity 33.877 pCi/L = 0.033877 pCVml

Error in activity units' 4.457 pCl/L = 0.004457 pCUmI

,,... Percent Error 13.16 Wa

Minimum detectable activity = NA

Signature n
(J
i ^^. ^ae , ^ 3 3 ^2

(Reviewed by)^ (Date)

CALCULATION OF SAMPLE ACTIVITY:

(net cpm)(dlc)(pCi12.22dpm)(mI leachate)

(initial sample amount)(ml subsampled)

Note: The propagated error includes the error associated with
the d/c calculation based on the mg loading on the plate.

Total Beta Spreadsheet Revision 3, 6128/91
TOTBETA

E04-O2kc



SPREADSHEET FOR CALCULATION OF TOTAL BETA ACTIVITY DUE TO TECHNETIUM

Date calculated 24-Feb-92

Enter Radiochem Sample Number (XXXX)

Enter Log-In Number ('90-XXXX) BS-2739TC

Enter Client Sample ID

Enter File Name BS2739TC

Initial amount of sample used '100 +1- 0.0200
Which units, ml, g or sample? ml

If leached, enter final leach soln volume (ml) 1 +\- 0.0001

If leached, enter ml of leach soln analyzed 1 +\- 0.0001

Enter total counts observed 6797
Enter count time in minutes 100

Enter background (cpm) 0.552

Calculated net cpm 67.4180 +\- 0.8278

Weight of residue on dish (NOT IN GRAMS) - in MG 7.3 +l- 0.1

d/c for detector based on mg loading 2.8927 +\- 0.1138

Signature J. / - -11Y^f2,

(Entered by) (Date)

Total Beta Activity 878.481 pCUL = 0.878481 pCilml

Error in activity units' 36.215 pCi/L = 0.036215 pCi/ml

Percent Error 4.12 Wn

Minimum detectable activity = NA

Signature ^^(La x^. ^ ^ S- 3• 9 2_

- ` ' (Reviewed by)--^t (Date)

CALCULATION OF SAMPLE ACTIVITY:

(net cpm)(d1c)(pCJ2.22dpm)(mI leachate)
---------------------------------

(initial sample amount)(ml subsampled)

'Note: The propagated error includes the error associated with
the dlc calculation based on the mg loading on the plate.

Total Beta Spreadsheet Revision 3, 6/28/91
TOTBETA

E04-O2s



SPREADSHEET FOR CALCULATION OF TOTAL BETA ACTIVITY DUE TO TECHNETIUM

Date calculated 24-Feb-92
Enter Radiochem Sample Number (XXXX)

Enter Log-In Number ('90-XXXX) MS-02741TC
Enter Client Sample ID
Enter File Name MS2741TC

Initial amount of sample used 100 +\- 0.0200

Which units, ml, g or sample? ml

If leached, enter final leach soln volume ( ml) 1 +\- 0.0001

If leached, enter ml of leach soln analyzed 1 +\- 0.0001
Enter total counts observed 4451

Enter count time in minutes 100

Enter background (cpm) 0.606
Calculated net cpm 43.9040 +\- 0.6717
Weight of residue on dish (NOT IN GRAMS) - in MG 39.1 +\- 0.1

d/c for detector based on mg loading 4.5115 +\- 0.2787

Signature ^ ^^9f9L
(Entered by) (Date)

Total Beta Activity 892.215 pCilL = 0.892215 pCi/ml

Error in activity units' 56.779 pCi/L = 0.056779 pCi/ml

Percent Error 6.36.^. %

Minimum detectable activity = NA

G/ JSignature ^^- - 3-SZ-^

- (Reviewed by) (Date)

CALCULATION OF SAMPLE ACTIVITY:

•e

(net cpm)(d/c)(pCi/2.22dpm)(ml leachate)
--------------------------------

(initial sample amount)(ml subsampled)

'Note: The propagated error includes the error associated with
the d/c calculation based on the mg loading on the plate.

Total Beta Spreadsheet Revision 3, 6/28/91
TOTBETA

E04-024

^



SPREADSHEET FOR CALCULATION OF TOTAL BETA ACTIVITY DUE TO TECHNETIUM

Date calculated

Enter Radiochem Sample Number (XXXX)

Enter Log-In Number ('90-XX)W
Enter Client Sample ID

Enter File Name

Initial amount of sample used
Which units, ml, g or sample?
If leached, enter final leach soln volume (ml)

If leached, enter ml of leach soln analyzed

Enter total counts observed

Enter count time in minutes
Enter background (cpm)
Calculated net cpm
Weight of residue on dish (NOT IN GRAMS) - in MG
d/c for detector based on mg loading

24-Feb-92

MSDTC-02741

MSD2741T

100 +\- 0.0200
ml

1 +\- 0.0001
1 +\- 0.0001

4885
100

0.606
48.2440 +\- 0.7032

35.9 +\- 0.1
4.3599 +\- 0.2567

Signature U • K . 2^41 /9z
(Entered by) (Date)

Total Beta Activity

Error in activity units'

Percent Error 6.07 %

0.947469 pCi/ml

0.057474 pCi/ml

Minimum detectable activity = NA

Signature I
g

^ l)'2.^yrt^
.., . (Reviewed by) (Date)

CALCULATION OF SAMPLE ACTIVITY:

(net cpm)(d/c)(pCi/2.22dpm)(mI leachate)

(initial sample amount)(mi subsampled)

Note: The propagated error includes the error associated with
the d/c calculation based on the mg loading on the plate.

Total Beta Spreadsheet Revision 3, 6/28/91
TOTBETA

947.469 pCiR =

57.474 pCi/L =

E04-025
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BATCH 4

TOTAL BETA ANALYSIS
n1

EOS-UU1



Test Instruction for
1100-EM-1 Total Beta Analysis Set #4

Note: This is impact level 1 work; date and sign all crossouts.

Analysis should be done in a low level lab such as 10A.

Take the specified aliquot and perform analysis per procedures PNL-
ALO-106, Acid Digestion for Preparation of Samples for
Radiochemical Analysis, PNL-ALO-462, Source Preparation for Gross
Beta Analysis, and PNL-ALO-463, Beta Counting Procedure. Use the
low beta detectors.

BL-02744 100 ml H20
BS-02744 100 ml H20 200 ul Sr-Y-90 #62733-117-1
BS-02744Tc 100 ml H20 1 ml #54124-64-17 To-99
92-02740 100 ml
92-02742 100 ml
92-02743 100 ml
92-02744 100 ml
DUP-2744 100 ml
92-02745 100 ml
92-02746 100 ml
92-02747 100 ml
92-02748 100 ml
92-02749 100 ml
92-02750 100 ml
92-02751 100 ml
MS-02744 100 ml 200 ul Sr-Y-90 #52733-117-1
MSTc-02744 100 ml 1 ml #54124-64-17 Tc-99
MSDTc-02744 100 ml 1 ml #54124-64-17 Tc-99

TBETA4EM.TI

E05-004



/0'^-' '7 z

Procedure PNL-ALO-106
Procedure PNL-ALO-460
Procedure PNL-ALO-461
Procedure PNL-ALO-462
Procedure PNL-ALO-463

Gross Alpha and Beta Analysis Data Sheet

Check if used
Rev.O, leach: / Date Sample
Rev.O, a prep: yq Prep Started 2 •.I v-
Rev.O, a count: A,,,4 Date Completed 2.- 2S•9 z
Rev.O, Q prep:
Rev.O, (i count: ^

,o,^¢^-L [..AB- 5-,VJ7.Z P /L
Added Spike Volume U

2' fL,Pipette No. /Of1-a,a... Volume 99. _ Date Pipetted 2-2.Y-92-
Spike ID 99 ^2 .S ^//2^/ 641-/7 Spike Activity /08=$^ar

Beta
Pi ette No. /oh'- /P Volume / 9 9 +/- s/ / Date Pi etted e2 / ..^ Z
SpPke ID ,r^>_a3-i/7. f plke Activity /• ^17pJ^^-Fo

Sample ID, Aliquot Size, and Leachate Volume

Balanca Number /Vf) Temperature ( if eeiphinq liquid

Flml Volune for Volune for
Sapla ID Bukar It. BFer • Sepl Sample It or vol Leachata vol. alpha anal beta anal.

aamP,e vuiuuae5 (,r a pipet was used for eeall aqueous aaplaa or luch aliquota)

Aliquot of original sample or alpha or beta aliquot?
Pipette No. 111.4 Volume +/- Date Plpetted

Aliquot of original sample or alpha or beta aliquot?
Pipette No. I/7f __ Volume +/- Date Pipetted

^ /.

Ana yst Date Reviewer -^-' Date

ABDATA2.LOG

E05-OOJ



Gross Alpha and Beta Analysis Data Sheet

Check if used
Procedure PNL-ALO-106 Rev.O, leach: 3 Date Sample
Procedure PNL-ALO-460 Rev.O, a prep: ,vst Prep Started V. 9Z
Procedure PNL-ALO-461 Rev.O, a count: IS/g Date Complete z_ 2 s-S'Z
Procedure PNL-ALO-462 Rev.O, p prep:
Procedure PNL-ALO-463 Rev.O, (i count:^

Added Spike Volume
Alpha
Pipette No. hiif Volume +/- Date Pipetted
Spike ID Spike Activity

Beta ^7--/- /
Pipette No. Volume +/- Date Pipetted
Spike ID Spike Activtty _ _

Sample ID, Aliquot Size, and Leachate Volume

Balance Number

Saaple ID Beakar It

y e .2

e

Temperature (if nighinp liquid saeplee)

Final Vol..* for Volume for
BLar - 5ep1 Saeple It or Vol Leachate Vol. alpha anal. beta anal.

Sample Volllme5 (if a pipet was used for asall aqueous aaeplea or leach aliquotf)

Aliquot of original sample or alpha or beta aliquot?
Pipette No. Volume +/- Date PTpetted

Aliquot of original sample or alpha or beta aliquot?
Pipette No. Volume +/- Date Pipetted

,9, ^ ^/ze1
Ana yst I Date RevTewer Date

ABDATA2.LOG

E05-M4



,,.

Gross Alpha and Beta Dish Weight
Data Sheet

Date Sample Prep Started a- 24- 92
Date Completed -,) . ^r.42_.

Sample ID and Dish Weights

BalanceNuaber $^ 9-ol-h^.n^3

Tare tt. of Cross e1.. of Net aL. Tare Nt, of
Saepla ID Alpha Dish Alpha Dish of Alpha Ppt. Beta Dish

6^i

azS 5L

Gross It. of Net It.
Beta Dish of Beta Ppt.

9. 27 0 7 51 5S' . 77q4 a4
'/P•

-7 V .75/3S . y D v.
9a- U1! y . 9- o
qZ- ^2.7 7 5.3 b'/ 4 7 3 .3

9a 2-744^ .7Y^S pS`oo ^0^•5
9 - 2747 5i3 /V
rJa. ^7vF

4a z7I/9 rs ,7^ ^
37 o 7 U 23 1/

t

a-7
^ U 7 0 '^-T

T O.

7 lF ^ U

a7v T

.L7vy^^ . 7r/74 ff/99 7---J
a-) 447r,

c.^P2^tir{ ' 75"13 &a 03 t.Co
7 vs^ sov i r^ 3

o2r . a.k
^

^
28/` LAnA Date Reviewe Date

ABDATA3.LOG

E05-005



?

atietIe BETA COUNTING DATA `^

G/j L^CGIIC lfO (1V -^- - - ---- GPTE ANALI'ILD SAMPLE l\'PI I CNARIL(/nE

^

//ouE"11

f

9a - oa.7 y^, ^

lva-7qS/_}

^ BS oa.7yyr^
U1

I A'13-- Oa 74C

02 7 5^,3

9a o a.7S^^

F,,)-:^%7- 7YF

z 9^ oaz So
9a oa^S/
^^-o27yS ^

..tl T'^ Q^^^ V S̀^ r 'y }

1

5Cjf3

l S
1

f L lL

^, 1( J. ry S m3 1

( ^ .

C

G ^ y M1' 9

0.2-2v-sz /37

7s 8

' 1 Of:rl'
/j'3D lno '4^c

v 6 ^ yi/7

^iv ^---

^9•l_ l uSt / /3

v S Z 5 9 "^

r^o

S^^ ,376 %

9a, y 3 ^/^s -
l^^.3 ^ /

/v=si ^

Z. 21 J Z97

733

^' CnLCU. 11N^
f`

T ..^.. . ,^ - .,.^„

FI SL'I l _

ns cr

yl

z-



__..._ -^ ...^....r._.. . . ___. _ ^ -
,^'4^L8.. ;afielle

BETA COUNTING DATA

I S<.MPLE 7YP1 ^ C.II^.h(.1 ICJI

.^ , •-J --4 3
.^ 'y ,. (. (./

Tr t J.
^ ^f ^. 3 i ^ .

3 ^

^Z3^ c a7yy _ G9.o' I aos6 ^6
s6ai -^

J^r a7^ly sF3 / 2.z[•9z 300

e^ 2-

CUI
__ _ _ \^

I

^ ° _
_ . j<ro _ 1303\

^



jr"r.EnLbiiCE' run CnLLtlLhTIG:i OF TOTAL `sETn nLTitiill

iate calculated _^ Feo-c

Enter naolCCfdi 3Lu12 NL:her IAAltI tlE-2IY4Ett

Enter Loa-]n Nunher 1'93-AMAYi h5-i7:45fi
Enter Client Sacole IG hkTkii 3=1 fiE
Enter File WE 274:h5i

Initial aaount at sawie used lid
Yhich units, al, a or saaole% hL

it leached, enter ilnal leach soln volume a1L I ^'r 6vGl

If leached, enter :. if lea.h soln analp:ea i;. idal
Enter total ccunts cGserved likilo ii4v iy0crt/imcwtw,;,^ • 18c. - - ^'v.lyG

Enter count tlue in ainutes 1i16d
Enter hackoround icoai 13
Calculated net cr 9c.14E4 n-
Yelaht of residue on :ish inuT IN G6nn5i - in hG 72.: +1- d.l
dre for detector cased on on l aadlno :.773a ri- i. 8:c: diL = 1.45-9 +oeeiZez(723) - o.oaoeo i/a( 1 Z3)

- .7.3'33L/7

S lanature
(Entereo hp uatei

Total 6eta Nctivuv 1027.i76 pCvc = 1.42797e pC:icl 96.i46 X^L 19Tl6 av rt) ^Z:P.4}. G/
.. (o . t l. a. rtaa ^ /r G.( i)

P L

Error in acttvlty anits. 17.119 pCilL = d.017119 oCpa

"
,d.k. ^ad00s/aa^9'

r ercent Error Lti

Illniaua letectaolt actlvttv Ni,

Signature _1SJ,b__ fg=V-'-------'--._1^-,7tif9^
IBane.eo evl iLatei

OF SnrIrLE wCTIVlTY:

tnet cpaliaiu laCi/2.22dpd tal leachatei

- ---- ------- -----------'-----'
linittal sa:ple aaountl ul suhsaapledi

.Neteo The propacated error lncludes the error associated with
the d!c calcalatnon oased on the ag loadtna on the plate.

Total Beta Snreaosaeet Revision S. ci:6r91
TOT6ETA

Ep5-Ol)8



5-rEEHUiNEET FOR CALCii.AT[uti OF TGTdL -cETA eC(I':ITt

Eate calcuiateo :o-Feo-i_

Enter Nadiochea :a.cie Nueoer iIICYI u$-dt744

Enter Lou-ln Ncaaer ('iB-.ICYY: 55-d:714

Enter Client Baaole IG uLANf, 9"r1i;E SR

Enter File Naoe 6::7445

Initial aeount at seaole used l60

Ghlch units, al, g or saeple? ML

If leached, enter rtnal leach soln voluce lall 1+^- d.ddGl

If leached, enter ai of leach soln analvzeo I+i-o.^edl

Enter total counts ebserved 1643d

Enter count tise in ainates idu

Enter backeround icaci 4.5oo

Calculated net cpa 18E.732n .i- Lb,i:
aecoht of resvdue on atch iNUi IN GflsMSi - in nc l.r d.l

dic for detector cased an :n loadina LBi75 +i- B.c215

3ionaturejLl^^^iyp^^15^ _

(Entered by, ,uate

lotal 6eta dcttvity 925.411 pCuL = 8.42941I pCircl

Error in activity units+ 14.L"n7 pCilL = a.d14d87 pCl/c1

Fercent Error 1.5: I

Minieue detectable activity NA

r /
Signature y,r._ ----------4.,^6^

ifieviewedbv (Gatei

..^ uiLCOLATION OF SFMFLE ACTIVITY:

-T,,. ^ Inet cpelldiu (oCi/2..[dpe)(el leacnate)
________________________________________

(initial sasple aeauntii¢1 subsaapleui

rhote: The propagated error includes the error assoctated with
the d/c calculation based an the eg loading an the plate.

Total 6eta Spreaoshaet Revision 3, o/Sei9l

TOT6ETF

E05-UU9



-cE^C4riciT Fi,n i.r.Li.dlniGrtu cF TCTnL icTx nCT!vlit

Gate calculaceo :rFec-9:
Enter nadiecnea iaicle hu:eer i11AU uL-t77v
Enter Lou-in Nuccer IiG-tiili ;L-=744

Enter Ciient ea.cle 15 • SLaNI.
Enter File We 5L274^6

Inttial aeount or sasple used lud .!- o. <uud
Mhich units, at. a or saeple% nL
It leached, enter final IeacA soln voiuee i, I n- 2. 0a01
If leached, enter al at leach soln anair:eo t .,- G, dd'nt
Enter total counes ohserved 54
Enter count tlue in sinutes 1Bu
Enter hackaround cpei d.a44
Calculated net cpa -4.iS40 .^- u. illl
Yeiuht of residue on oisn iNGT IN Ghnnsi - in Nu 4.5 .r d.l
d/c for detector hasad an ap loadino 1.654B .1- d. 42I9

^Gionature `(^ _

(Entered ovi (i^ate,

iotal 6eta Actlvltr -1.314 pi.i,L = -d.uc1314 pL1;.I

- Error in actlYlbl Snitsr - Y.Y'iG eL11L ' -d.4pi94b C[1l]1

.,. Fercent Error 77.14 i.

Mlnixue de[e[taole c[tvlty ?.11? pCilL = G.Od"1132 pCual
I F`i4,v^„^

^ 3}U•4,` î ŵ ^. 1

L)
Stonature

JOC^ ?^B^Y1 l rihevtewea in tLatei

CALCULATION OF Siih'rLE uCTIV1TY:

net cpaiid/ci(pCii2.2:dpaiiel leachatei
----------------------------------------

(initial saapie acount)ial suhsaapled,

tNoteo The prooagated error lncludes tne error assccuteo lth
the dic calculation based on the an loadlnp on the plate.

TaGl ueta 3oreadsheet Revision 3, ci:Glil
TOTGETA

Eos-olo



z'rnEnu-tlEEi FGR CnLC6Lxii6n IF TGTrL 5ET6 ni.TiviiT

uate calculated

Enter RadAOChes s:ole Kuaoer IIAAAI :-d25id

Enter Lao-In Nuaoer r"rG-AU(I 5. d?7au

Enter Client Saaple IO ndlS.J
Enter File Aaee :74BTee

Initial amount ai saaole used lod •^- tl.:d'ud

Ynich units, al, o or szaple? ML

If leached, enter rinal leach soln volu.e ialU 1 ^^- ..id31
It leached, enter cl or leach soln analyzed I ^i- u.C.dl

Enter total cournts ooserved 113

Enter count time in u:nutes 16u

Enter background icpai u.508

Calculated net cna d.502v1
Neioht of residue on dish iNOT IN GRAMBI - in hG 29.1 *i- d.l
d/c for detector oaseo on ag loading 2.d337 e.ii52

Sionature !.[^!L,Yk^9 26L'; 71^
icntered 'ori iGate'

total beta Actcvity 5.3d1 pC:iL z d.d'53d1 pCilal

Error in activity unttsa 1.231 cCvL = d.dd1231 pu;a
a..

Percent Error

Minieu detectaoie activity hA

3ionature 11a89.R
- d ' ---- ----------
(Revie.ed hvi (Catei

OF 3nAFLE ACTIVITY:

inet cpe)idiu ioCil2.2:dpei(d leachatei

----------------------------------------
(in:tial saople aeaunt)lri suhsaapledi

*Note: The propagated error includes the error associated ,ntn
the dic calculation based on the co IuadAno on the olate.

Total ieta Spreaasneet Revision 3, 0/26i51

TGT6ETR

E05-O1i



:rnE^u:nEEi FOR CALLULniiLr u^ ri^L SF^ nLTiciii

cate riculated
Enter kau:oches Sa.:c!e Nu.eer IAiNti -r5-3:-ra:
Enter Lmo-ln i1hGLEr IY-d-AAAAI `:-d79L

Eater Client Jaanle ilu Uc!]'.G

Enter File Nace ?747iis

initial amount or saaoie used J ,,. -d
Jntch units. aI, z or samole% nL

if leached. enter r:nal lea.h soin xci..e -'u :*.-

if leacned. enter ci Cr leach scin ar.al^:ec 1*^- a icd!
Enter total counts cnserned
Enter count t:ze in s:nutes 1c2
Enter uackorcand Ic.ci c.:8
Calculateo net co+. ^.y2:d C9^_

Aaceht of resiCue an msh NOT IN uFaN^l -,n tl6 46.3 n- c.l

d/c for detector eased on ¢e loadinc :._2 1 : i;c!

'
oicnature

red atelEote

Total 6eta Hctlmtt. 5 .425 9L1 tL = J.'uto.^,[5 Cl ...

Error in adivttv uratsv 1.34' FL:iL =

Fercent Error 17.41

ninimw detectanie actr:itv Nn

Sionature _._j__L 2^qF(a^{---------- 7^26^91----

lFeviewea ovl w ',fiatei

CALCIILATION OF SACF_E ACTI'r1TY:

net cpaitdi:iiACi;:.?2doaliml leaccace;
__________________________________________

"'-• (tnittal saae anount)ul suhsaacle;.:

•Note: The pro,scated error includes the error assoctated ith

the d/c calculation based on the mg laad:nc or. the plate.

Total Beta SoreaOSheet Nevision 3, ci?Blil

TuT6ETA

E05-014,



=fn6;G5nEET fui CnLCZLeT1G:, df i6T6L "nETA aCililTi

Gate calculated 2c-Feo-r'_
inter Nadicchec Sasc:e Nu.cer ^Aa7Ai

Enter Lca-!n huaoar 1id-fua,
Enter Client Sacuie ij p,d1By;,

Enter File Naae 27J15n

;aitia'. amcunt CT s.aie useo ld'c

Which units, al, g or saaple% Mc
1f leached, enter iinal leach soln voluae uii I+^- r;.iuat
It leached, enter al or leach soin analvzeo I +r c.dddl
Enter total counts ceserved Si
Enter count ttae in airutes

Enter 6ackcround lCu

Calculated net cpm d.02iB +^- .lell
ilerght at residue on uish IhuT ( N rinFM31 - in Me d.5 +1- d.l
d/c for detector eased on sg Icading LB58i; +^- d.e?lv

Sicnature

(Enterec hvi - -- liate;

fatal Beta Activitv 0.247 pCi;l = d.ddu:47 pCil:i

Error in activity un:ts. 8.915 pCiri = 8.01'0i15 pCl:.l

Percent Error 38i.i5 i

Msniaua detectacle activitv L"vl7 pC:IL = B.Ur,f917 pCG:.i

Sionature --------_?tf.7

IlteviE.eu cvi illate:

CtiLLULdTIBN OF SHn"rcE HCTIVIT4;

net cpelidicilpCi/?.::dpa)lal leacnate:
______________________________________.

(inittai ssap:e asaunt)(al sudsaaplea)

.Nate: The propagated error includes the error associated With
the Oc calculation based on the aq loading on the plate.

fatal Beta Spreadsneet Revision 3, or:B/il
TUTBETG

E05-01.s

1 1.._.1 .._.,._...._,.,,__ ..



iF6E^5SiiceT i- F i: F iETn eCT1V171

5ate calculated ::-ieb-5:
Ecter Radiochea Sa:ale Nuaoer :xlAXi

Enter Lea-ln huaEer Iid-AxAai

Enter Client Sa:cle :G cd16i'r
Enter File Naae 274iT6c

inttAai aeount Cr saca':: used ,du I- u..cd
mtch units, xl, c or saaple? NL
If leacGed, enter r:nsi leach soln volu:e isi: I H- u.o1
If leached, enter a] of leach soin analyced t ^^- i.2Cd1
Enter total counts ccs2rved 154
Enter count tine in r,nutes 1Gd
Enter hackpround icp:i d„cl

Calculated net cp: 3.9798 +1- 1.:25v

aeight of residce on msh iNGT IN GnANBi - in 16 75.8 '`r d.l

d/c for detector nased on sg loadAno 2.5951

:iunature_iia,,z4e ^ .Ĉ o=J L
(Entered ovi lGatei

Total Beta Bcuvitv 42.928 pCi7L = 9.642928 pCiicl

... Error in activity uaitsr 2.539 pC:iL = D.002539 pCira!

Percent Error 5.91

,,. nAr,ieua detectable adivitv NA

:ignature ^118r3.:
(Revie.ed dpi (Gate)

OF Skd"rLE ACTIVITY:

(net cpm)ltl/ci(pC112.22dpe1 ul leachate/
________________________________________

iinitiat saapie aaeunt) ul suhsaauied)

•Note: The propagated error includes the error associated with
the dic calculation based an the cg laadAng on the plate.

Total Beta Spreadsnzet Revision 3. 6i2d/91
IDT6ET6

Eo5-oi4



,YkEAGSNEET FOR CALLULATIGN OF TOTAL 'uETA Cl1'llTt

Date calculated :7-Feo-52
Enter Nadiocnec ^accle liumher iXA1I1 [UP-:7:4
Enter Loo-In Number iia-fYYki GUF :'7i4
Enter Client Sasole TO GuFL1CATE :i:v

Enter File Name 2744Gi5

initial amount or saaole used In3 *\- d.:d20

+nich units, rl. a or samplei ML

It leacned. enter ilnal leach soln voluce all 1 ^- d.::d1
I'r leacned. enter al of leach soln analvaea I .^- 0•^l
Enter total counts observed 3na
Enter count time in minutes c.
Enter 6ackmround aocl 4.5od
Calculated net cna 4.432G
•eimht of residue on dish LNOT IN GnAN51 - in MG 58.3 v\- 0.1
dic for detector used on eg loadino 2.2fi59 •'.- 6.i;3:

iionature ^ly_al1_2_ 27-9'a--

lEnterzd 5vi iuatel

Total Beta activtrr 45.e35 oCtlL = 1.d45oi oCi._1

Error in activity units* 3.232 pLirL ° a.n03i0s pC::.,i

Percent Error 7.113

ltinuum detecta6le actwitv NA

!+n

Signature
Ifhevle^.z^_Gvf" ,uatel

,CALCULATIGN OF SAMiLE ACTIVITY:

met cpaiicic,tpCi/:.22dpsi ul leacnatei
".^ ________________________________________

linitial s,a?le aeountllal suosaapledi
..r

7*Note: The propagated error includes the error associated with
the d/c calculation based on the ag loading on the plate.

total Beta Spreaosneet Revision 3, di2ci5l
TOTEET6

1F05-U1^



iFnEnCdnEET FuF CnLCLLNTIuh uF TuinL 'uETn A CT141Ti

Gate calculated

E nter nadiocnea iasole Nuaoer uixai

Enter Laa-In nueher i'98-1a111 5-b'r5
Enter Client Saaule lb nuliw2
Enter File haae :i451c^

Initial amount on sa.pie used
.nich units, ai, a or saaplei
ir leached. enter i:nal leacn smin voluce "Ii i.r u.e621

If leaned. enter u,i oi leach soln analr.ed I n- G.d^dt

Enter total counts observed 3c3

Enter count tiae in ainutes cd

Enter backgrcund upmj u.5o1

Caiculated net cum G,:o'ro +^- u.Ecdl

Werght of residue on dish iiiuT IN 6F6B9i - in Mu 73.3 .t- ^.I

did for detector cased on ag loadrnn 5.37i7

Signature
. fEntered byi 4 ICatei

lotal Beta activttv 45.97c pC:rL = 8.645i7i pEaal

Error to activttY units. 2.867 pC:xL = 8.832887 oL:rui

Fercent Error c.ic 1

Minuua detectable activity Nm

3ignature
_'---

fneviened bri (uate)

CxLCULr.TION OF -r;M'rLE ACTIVITY:

net cpaiimru IpCil2i2dpal(al leacnatei
----------------------------------------

(initial sa:ale aaount)(21 suhsaapledi

*Xote: The oro.agated error :ncludes the error as50[IatEn .itL
the dic calculaticn based on the mo loading on the plate.

lotal Beta Spreaesheet nevision 7, cl2ci91
T6T8ETx

E05-O1b



zFnE^c3nEET FG9 Lnc6CLni15B OF TOTAL 'cEin ^LTi4fii

Sate caiculacea :c-Fe6-i:

Enter Fiadiochem Se.aie nuaher uat11 92-22746

Enter Loa-]n Numder I4G-Aliti 52-8574:

Enter Cltent Saaule !u 6m1i.5

Enter File Naae 27;6ic5

!aittal aaount of s:ole used ied ;,U

wnicn units, ei, g or saaplei eL

if leached. enter i:aal leach $oln voluae iuli 1^r 0.4401

If leacned, enter at at leach soln analvzed I ^^- wGici

Enter total counts aoserved 511

Enter count ttxe : n m:nutes 16

Enter aackarouno aomi d.m44

Calculated net cam 4.815d .r <46

.eiaht of residue on dtsn rNOT IN GRAMS) - in MG ldl.5 ^,- d.l

at for detector casea on aa loadina 2.5475 ^1- A.d4r7

iinnacure

IEntereE ovi iate^

Total Beta dcttvtcv Sa.m74 p4ll = 8.05eo74 pCti.l

Error in acttvtt+ unitse 2.531 p6ilL = d.0dC937 pC:rd

Percent Error S.nb

Miniaum detectable actuvctv M6

iignature _jj_ __.^
r
!^'---------- ^et Qd_----

,, tkenenea ayi Latei

LnLCULBiION CF iinniLE ACTIVITY:

net cpaitaic1ip'L1/2.22dpmilal leacnatei
------------------------------------------

itnitial sample amountllmi suueampleu)

*Note: The procapaceo error tncludes the arror associated ttn
the dic cal.dlation hasea on the an !oaa:ng on the piata.

Total 'meta Spreadsneet Revision 3, mi:5i91
TOTBETb

E05-Oi'7



:"rn:nFeEET Fuit i.eLCULnTiGii GF T6TdL "nETn nZTiViTI

uate calculated 2a-Feh-4:
Enter fladtochea Saaole Nuaoer iiiaXi 9i-a2747
Enter Loo-In Nuooer i'yd-IlAii 9?-d?747
Enter Client Saaala ID 6al'n:6
Enter File Nzae 2747T6c

initial aaount at s:aale used Idie

Jnich units, si, a or saeple? hL
Ir leached, enter :inal leach saln volue iall I+t- a.EaJl

li leached, enter al of leach saln analvzed 1+i- u.eadl

Enter total counts ohserved 44

Enter count time in unutes lau
Enter uackuround icpal d.oi4
Calculated net cpa 3.55c6
eeioht of residue cn dish iiiaT IN GAlJf3i - in M6 e7.4 .1- d.1
dit for detector based on aq loading 2.'.43: +r u.6364

Signature

lEntereo hri ^6atei

Total fieta dctivitv 41.75u pCiiL = G.24175a pCila

Error in activity units. 2.52i pCilL = a.aa2SE pCi:al

Fercent Error o.d5 k

Minuua detectaole acttritv NA

Signature fJ 12l^Yl--
(Nevleeed dvi (Date)

CALCULATION OF SdMrLE ACTIVITY:

net cpeiitl/cilpCi/?.::dpellel leachatei
.:.. ----------------------------------------

iinitial saaple aaaunt)lel suhsaapleoi

•Note: The propaaated error includes the error assoctatea witn
the dic calculation based on the ag loading an tne plate.

Iotal 6eta Spre^a:.^.eet Aevision 3. sil6iil
TGTfiET6

E05-U18



iro.EnuiFEET FLn C6Li,'JLaT106 uF liliriL iETn ni.Tl'l:Tt

Late calculatea :a-Feo-9:

Enter Radiochea ?a-:ae Nuaaer :111a1 3:-d]79e

Enter Loa-In Nuaa i5d-Sei1: 9: d:No

Enter Clzent :aacle 17 cJl6t1

Enter File Maae 2748ie5

Initial aeount or saaole used Itld

+hzch units, el. or saoole? nL

It leached. enter r:nal leach soln voluce uli I+^- J.E.;ol

14 leached. enter cl or leach soin analvzea I+,- e.duJl

Enter total counts observed 32
Enter count ttee in unutes loo

Enter hackaround cc.i 3.160

Calculated net coa 4.75?0 +- d.:427

ietoht of residue on dish NOT IN ehAM?i - in nu 73

dic for detector hased on cg ioadino 2.5775 +\- 2.SSo5

^
E:anature^

lEniered oy: iJaw:

iotal neta activ:tv 58.930 pCt;L = a.41544d3 :C:;zl

Error in actzvity units' 2.726 pC:iL = i.31272c pC:ral

^'- Fercent Error 5.30 1

M:noua detectaGla activity lin

nonature ^C. d.- ----_ J78i 2^ --^`-`---rfd l ri
(fievzeeed 'uvl Luate:

^f^ i.nLE11LAT1uN cF d6`i-,.E nCT19Iii:

^^• net cpelidreripCi/...:ooaiiel leacnate)

----------------------------------------
^ iinitial azcle asountllal suhsaapledi

r+lote: The propagatea error includes the error associated «ttn
the dic calculation hased on the :a loaatnn on the olate.

Total "oeta 9oreacsceet Revision Z. er2e141
TOTcETx

F.05-U1y



iFnEn^niET EuN i.nLCu-ilOn uE TiiTnL 6ETd eCTP1ITr

Gate calculatea :e-Feo-i2

Enter Iladiochee ^aaale Number ^irtli Y:-C274i

Enter Loo-In NumGar i'94-AA1i 92-C:74i

Enter Client Samal. 1L 501C73

Enter File Name 27:iT6o

Initial amaunt it sa:cle useo iJd

mnacN units. mi. o or samale% Bc

It leached. enter iinai leach soln volume tal, I a- d.dudl

If leached. enter sl of leach so:n analv:e7 l*^- u.tiiai

Enter total counts cbservea 37d

Enter count time in ainutes lud

Enter backarouno icca, n.5o1

Calculated net caa 3.i39d ^i- 6.:vo4
:eLqht at residue on dish iNUT IN eNAMEI - in hu ;d.o •i- n.l
a/c for detector basea on me laadinu 2..87E +^- i.n3;4

,.1 3t anatur e-
fEnterec by, tLate,

imtal "ueta Hctivitv 32.34i LirL = ia.d32349 cCvai

Errar in activity unitsr 2.1Ad pCi/L = e.Bd218u pC:,Ni

Fercent Error o.74 S

Mrntmum detectabie activity N6

---------Ogl;'
inevre.ed bv^ ivate,

.., LALCULaTIGN OF 3nnFLE NCTIVITI:

that cpall0rclipCii2.2.duallml leacnate,
^.^. ________________________________________

linitial sample amauntitmi subsaaoied,

•note: The prcpacated errcr lncludes the error associated with
the dic caiculattmn based on tee an loadtna on the plate.

Total itieta Soreaasneet Aevrzion I. ar2niil
IDTBETF

oE40s-v4"



SmEnecnEET FOR CAL"LdLi.Tlcti OF iuTnL BETA FCTIVITi

Gate calculated
Enter Radioche: Sacc!e Nuater iAAAiI ii-B?75d
Enter Log-In Nuxber i1B-k1Yii ire2753

Enter Client Satcle Iu ndli..id

n5Enter File We 2756

Initial aeount ai sa:pie used Idd

Ythich units, el. g cr eaple% ML

If leached. enter iinal leach saln valuae all l•r d.dddl

If leached, enter ei by leach soln analv:ed I rr 8.0281

Enter total counts observec 475

Enter count tiae in etnutes lda

Enter backqround icp:I d.ov4

Calculated net cpa 4.BS6d •\- 5.2333

Jeiaht of residue on c:sh tNGT IN GFAtlSI in Mu 92.4 .1- d.l

dic ior detector oasea an np loading 2.494h N- B.d455

Signature _^^j^ 24c5_L
(Entered hvi iLzte^

Total Beta Rctwltv 45.577 pC:7L = 4.U45577 pi,i2:1

Error in activity unitsa 2.75J pCi!L = 8.832754 pCiral

'rercent Error ,i.d4 t

Minieue detectaole activity NA

Signature ^_k_-^------- Zl?8 42
lkeviewed bYi (Date,

CALCULATION OF S6M'rLE ACTIVITY:

lnet cpalldlcllpCil2.22dpal(ai leachatei

----------------------------------------
linitial saaple aaountiial suosaapledi

•Note: The prepagatad error includes the error associated with

the d/c calculation based an the :p loadrng on the plzte.

total Beta Spreacsteet Revision 3, e726i91
TBTBETB

E05-o21



iFncauidEET FCv CncCOinTiun CF IulAc iiT:i nC1iSITi

5ate calculated 2e-Feo-9:
Enter Radiochea Saszle Nus6er iAA1L 12-32751

Enter Lod-In Nuacer (Si-(lAii 92-02751

Enter Client Saecle IB od1Ci1
Enter File Naee 2751Teu

inttial amount at sa:ole used 1ea .\- d._cSd

enich units; at, a or saaple- nL
if leached, enter fAnal leach soln vcluze isIl I e^- d.dca
If leached, enter ¢i of leach so:n analyced I rr u.dd'cl

Enter total counts observed i7

:nter count time in anutes Ci

Enter oackpround upat 0.506

Calculated net cce d.SJi.
weAOht of resiaue on use inOT IN GknHSi - in fl6 ;o.i .1- d.1

dic for detector hased an an l oadlno 2.288. r^- d.s25o

ii onature ^_-LIZ
IEntereo ovl i6ate:

latal beta Actuttv e.il: cCA/L = B.0dEJ12 oCA:e]

Error in actinty untts+ 1.487 pC11L = 4.0B18e7 pCG;ai

Fercent Error 2,.1i

Ntniaue detectabie activntv hh

3innature
l'neete+ed oyv IOatei

OF 56dF.E aCT1'JiT'i:

^ Inet cpailoiu IpCii2.22upallal leacnatei
..e --------------------------------_-------

qnttial sa:ple aaountllct sutsaaplea:

eNote: The propagated error Ancludes the error eseuated un
the dic calculation based on tne ag loading on the plate.

Total Beta Spreaosceet fievAsion L. ol:e;r1
TOTBETA

EO5-OtiA:



cH'c,G-nEET F i.fi nLi.tlinT:ci, OF TuinL aELi hCtl4iTi

:ate calculnteo :o-Fao-i:

Enter Radiochea naccie Aumoer uN1ii 63-027'r4

Enter Loo-In Na:eer t9u-I11Ni 3S-d:i14

Enter Client Sa:ole ID 2:6Nr: 3FIi:E Ti

Enter File Naee 3;2784T

Initial aaount of saxcle used Id^ •^- ^.:6cii

,hich units, ai, ? or saeplei nL

If leached, enter i inal leach soln voluae iali l•\- 4.an3i

If leached. enter sl of leach saln anaivaed l•^- 6.^d01
Enter total counts oaserved 117

Enter count tise in unutes lu'd
Enter background icpa) 4.501
Calculated net cpu id.cOiA •r o.cyou
.eieht of residoe on essh mOT 16 uflAM$i -:n hc 4.0 •^- B.t
d/c for detector based on sg loading 1,92:4 .l- 6.d219

/ n
iignature __ L^f

iEntered byr U^"Gatei

iotal 'neta Acttvttv 351.n31 pCirL = a.;51c21 pC"i.i

Error in acLvttv ua"ts• o.924 gd/L = b.odciE+ pL:r1:i

Percent Error i.i7 ':

Niniaua detectaole adtvrte NA

3ignature -.2,_-LC,_.1?<fe^Q ------ x-B192,
tFev"e+ec bvi luatei

-•° CALCIILNTICN OF SAn?LE GCTIVITI:

net cpalidre;ipCi12.:2dpai ul leachatei
________________________________________

Itnlttal SaLple aaountilel subsaapledi

+NOte: The propagated error tncludes the error assoclatea wtth
the dic calculation based on the to loactno an tne plati.

Total ceta dcreaasneet Revision S, cii6i91
TOT6ET6

E05-U20



:FEEeucdEET FOR C6LLuL'nTIs4 OF TuinL 'eETd 6CTISliT

Date calculated ?c-Fe0-95
Enter Hadiaches 3azole Numoer u:iAAI nS-u2744TC
Enter Loo-In Numher 19i-IkXli hS-J:744TC
Enter Client Saaule I11 NwThfa SPL.E T:
Enter File Naee N52744i

Inttial aount at sasole used idd .r ,i.:duu
Yhich units, el. g or saaplei hL

If leached, enter rinal leach seln voluue icli 1.^.- 4.4601
if leached, enter :I at leach soln analy.ea 1.^- o.eadl
Enter total counts coserved :n.:

Enter count time in einutes • Idu
Enter Oackoround icpsl d.614
Calculated net ccs (i.a26d .^- B.45o4

Yeight of residue on dish iNOT IN 6RstlS1 - in Nu id.7 .r 3.1

d/c for detector based an og loading 2.484c .i- c.0453

3ianature c^^.w^,-o"^ ^-„j(,^•q t_
^IEntered oy i' lGat ei

Total 6eta Activity 219.658 pCiiL = d.=15b50 pCtrsl

Error in activity anitsa o.521 uCi/L = a.0u652l pCGi41

Percent Error 2.47 S

tlinieue detectacle activitv NA

Sionature
------°- ^PF-/fZ••-

(Fevre.ao ovi ILater

CALCULATION OF SeriFLE ACTIVITY:

Inet cpallai6lpCi/2.22dpellal leachate,
.,..,, -------------------•---_--------------__

linitiat samale zoountllsl suhs;aoledi

.Note: The propagated error includes the error associated with
tne dic calculation based an the co loadinc on the placa.

Total 6eta Spreaasneet nevrsion 3, 6i2Ei'r1
TOT6ETA

E05-O24



crnE'riSHEEi Fin 5i 1uiAl dcTn ^CilvtTi Gcc iu iEChNEi!Un

:ate calculateo :i-Feb-i:

Enter Radioche: Eaiole huabar IAtAaI n5-.i{{TC

Enter Loo-In Nu.ber iiJ-1e18i M3-:744T(
Enter Client 3asole fu NATnIa SP16E iC
Enter File Nase tlB:744T

Initial aaount oi szxple used id,7 +l- u.::d3

mich units, ai. a or saaple? ui

It leached, enter rinal leach soln volu:e iali I^^- u.d:nl

I4 leached, enter sl oi leach soln ar,alvzed 1+i- d.ifuil

Enter total counts observed :d3:
Enter count tiae in ainutes leu
Enter backorour,d in.) d.c94

Calculated net cp: 19.0?63 +r ,;...er

weicht oi residue on oisn mui IN GRAMS) -in h6 19.7 n- d.l
aic 'rar detector oased on ag l oadzng c.odc"r +r o.'74®

lEntered bv^ tLate^

Total 6eta Activttv 564.d09 cGii = u.a,3o5 oG:.i

Error in actrvitv n:ts+ 69.76? pLtIL = B.3a97B: pC::cl.e.

rercent Error

Nlnlaua detectab!e activitv Nh

itcnature k. ________ 2e ¢L
- ^- ^¢?lef -- -----l6errewea ovi iLste'

i.ALCULHTIQN OF E^nFLE nCi141Tt:

Inet cpa:(dic)icCii:.22dpallel le;chatel
________________________________________

linitlal sa:oie aaountilal subsaapledi

•Mote: The arcpapaied error tncludes tne error associated eItn
the dic calculation eased on the an Icading on tne alace.

iotal beta 3preabsneet nevisicn I, cr:5r4t
iOTBETn

E05-025



'rnEiJ15HEET w'r. i.aucdTi7N uF TuTAL BETA ACTIVIii uliE Ti TECn.ETiLtl

Gate calculatea ?-Fer-r'-
Enter fladicchea Sa..ie Nuauer IXieii e55-2744TC
Enter Loa-In Numter l9B-AAlti 0,S6-2744TC
Enter Client Saaple !0 nxTnlY SPIKE Gn"r TC

Enter File Na¢e NSu744i

Initial aeount or sacple used l0d •r d.:dd0

.nich units, el, p or saaple-r ai

If leached, enter i:nal leacn saln voluae iall t N- 6.4231

If leached, enter el of leach soin analyzed I vX- B.diiAl

Enter total counts onserved 2d5n

Enter count tiae in einutes ILL

Enter oacknround Icoai 3.566

Calculated net cpa 19.i92e ^^- d.45i7

11aiaht of resiace on tlish iNOT IB 6RABSi -:n a o9 +i- u.l

dic for detector oased an eg loading 5.6d57 ^1- e.5317

'° 3ianat¢re q^

iEnterea cv, ^ iuate,

Total Beta Activit, S:..81e pi.ziL = 3.5::n26 pCiici

Error in activity units- 49.37u pCi/L = 4.94i31u pCtiai

_ Percent Error 9.44 i

Niniwe detectable actwity Nw

5ionature ^_^?^-°--_E^2°%P1 ---
'Ifievze.e: ovi l6ace,

LnLCiiL"xTION 6F 56NFLE ACitVITY:

(net cpulld/cl1pC1i:.?2dpailel ieacnatei
________________________________________

linitial $aapie aaountliel suhsaepleai

.hate: The propacated error includes the error associated .zth
the dic calculation based an the ag loading on the plate.

iotal Beta Spreaasheet Revision 3, e/:6i91
Tarccv.

FOS-OZb



:F^.EerneET Fuk uLnilcu uF TOTdc tiiin nLTiVITl u^E !d TECnZT

uate calculatec :c-Feo-i:

Enter Radiocnea 3a.:ie Nuaber IiiAAI 6r:7:+

Enter Lag-In hamter i'90-1il(i eL-274r

Enter Cizent iaapla IL uLehr.

Enter File hame Bc271;i

Initial aount or sa:oie used iud

Jhich units, el. a or saaole% ml

I4 leached, enter rinai leach eoln voluae •.sU I tr 0.r;6d1
If leached, enter al or leach soln analyzea 1^i- tl.duul
Enter total courts ooserved Sd
Enter count taee in aanutes Idd

Enter bactoround icpmi

Lalculated net ccm -d.i54u .i- c.iill

,ietont or reszoue on dish iNOT IN 5RAh5) in nu d.5 ^^- 4.1

dic for detector Gased on mg loading :.5142 .^- u.1617

ilanature

Encereo ow i:aze^

iatal beta actintv -1.744 pCaiL = -& d01744 pd1.1

Error in actcrttv cnits• -l.2oB pCi/L = -8.0312:0 pCaal

Fercent Error 72.35 ;

nznuut detectaole acuvitv 2.e3i pCiiL = t.dL33:0 p1:)c;

Signaturt

(neviewea oyi ibatei

IdLCULATIuh OF Sn.1-rLE ACTIVITY:

Inet cpmiioiu ipCii?.:idptilml leacnace^
__________________________________________

(inittal sa.ple amount)ial suhsaapleoi

rryote: The prcpagated error includes the error assouated ith
the oic calculation based on tne ag loading on the plate.

latal 6eta Spreausneet Aeitsion 3, oi2Bi51
TMETM

EQ5-02'7



SPnEitiSdEET FOR L^.SJLHT1uN dF TuTAL 6ETA ri.TDVITY GUE TO TEChi.ETlun

Late calculatea :c-Feo-i:
Enter Aadiochea iaaaie NuaCer tAailll uS-27441C

Enter Loo-In huacer 1'iB-INiti 65-2741TC

Enter Client Saacle IS cLxun SrIKE TC

Enter File Naae 651744T

Initial aeount of saaole used IdB +1- u,:63

phich-units, at, q or saaple? at

If leached. enter iiaai leach soln voluae iall 1*\- 3.d3i1
If leached, enter it of leach soln analv2ad I
Enter total counts oaserved 4117

Enter count 4ae in minutes /ua

Enter CacAprouno tcpa) d.561

Calculated net coa 4B.eBin +r- 0.5:ofi

Neight of residue on aisn NOT IN oFAMSI - in 16 4.8 +r 3.1

d/c for detector oased on an loadino 9.741e +i- B.iue4

iEntered oy) ^atei

Total "oeta dctinty 521.9e5 pCiiL = 9.Edlio5 pCiial

Error in activitr unitsa 21.408 pCiiL = d.u211d2 pCi;ul

Percent Error 4.26 T

Mintaua detectable activity NA

Signature - 11__11__.*c(#--------i^*OZ
ihen eeed Gyl ILatei

CALCULATION OF 58nPLE ACTIVITI;

net cpaildlciipCtl..:iopelial leachatei
________________________________________

linttial saa?le aeountliai suhsaapledi

eNote: The propagateo error includes tne error assouated with
the dic calculation based on the og loading on tne plate.

total Beta Spreadsheet Revision 3. ai25/91
i.ITGGTL_.

C05-O28



]rRChi:CT -JL Ln._.._tl7iJii . IUinL GCiX n.ii rlll - T. ILc[ilL

iace calculatec -crFe.-9:

Enter naaccr.ea E^ccia nuucer uaaai

Eater Loc-in tluuer i=d-[xt1^ 9:-2ird

Enter Clieat Ba:cwe 1G iolE44
Enter File raxe _7{cTCE

Inrt:a: aeount :.i csdz iu3 ..- .... i3

unrch units, ai. a or saaple;
1+ leached. enter :eaca saio vel^'.e Isl) I r.- .i.dl
It leached. enter :.: of leach solo ar„lvice2

*Enter total cr.ats a.;avec 11C

Enter ccunt tice IF. ;uutes lud

Enter tackcrcar,c ^c;a: d.5c5

Calculated net c?: d.Sh:^
.etght of resto.a o: zac inui IN GnnnSi - in nu li.l ^.- u.l
aic for detector Caseu on ae l oadrno 4.0:44 n- 0.?13J

dianature^ _ Iv'S
iEntereu evi iLate:

Total 'ueta Actint^ 13.2ad pCrrL ° d.dld:{id pC.r:.l

Error in actiritv units+ 242o pCilL = a.d'u:r2a pLrr.,:

"rercent Error : :.76

Mtntaua detectaol'e activitv N;r

--tignature
--_6_,-^____-___?•7p^yZ,

I(teV3EwEn OVi uatE+

iMLCGLATIGG OF 56dFLE HiT1VITY:

net coaiicr.l.c:ii2.?dnairal leach;tei
.,.^ _______________________________________

iinttial sa:p:e aaountilal su6sanplaai

.Aote: The prepapced error includes the error associated ath
the dic czlc'_latton Gasec on the eg loaotnZ on the plate.

lotal Beta 5preaesneet nevrston 3. a/:6i41

TJT6ETA

i;.O5-O2y



:i'nEitfiitlEET FOR CeLZuGTI'uh OF i`uTeL 6ETN ^CiivlTl GdE TO IECm,ETihN

6ate calculated 2e-Fec-a:

Enter Nadiochee ia:ole Nuaoer iltM%i Y:-n274:

Enter Loc-In Nuaher iid-kk:iii i2-d71i

Enter Client Samoie 15 u41542
Enter File Nase 274:TCc

initial amount or sscole used icd •^- d.i:ddd

,hich units. at, a or saeplei al

It leacneo. enter iinai leach eoln voluae ^aii I•^- d.d301

If leached. enter at of leach soln analv:eo 1+r 6.6161

Enter total caunts ohserveo 13T

Enter count time in nnutes 14
Enter Cackorund tcpml 3.5c5
Calculated net c:m d.6c2d ti- B.lii2

.etaet of restaue on dun iNOT IN 6n661 - in Nu 4c.3 •,- 3.1

d/c ror oetector oased on mg laadtne :.43R n- 0.;:7i

iignature i_-2-.2G-$Z--_--
•.r. IEntered oii ti tei

Total 6eta dctrvitv 17.n:2 cLtJL = d.31782 dCtra

r..
Error in actwuv unttsr 3.338 pu;L = d.1T33338 piti.i

Percent Error 13.73

Minuue detectau:e actwttv NA

Stonatcre ^_ ^iF1--'------.

- ^ tfien eeed uv^ iuatei

CALCULATION OF 5ANFLE 6CTIVIT'i:

net cpaltdiciloCtl2.22dpo lel leachate,

-----------------°--------------------
tinitial saaale asountiial suosma eo)

•Note: The propagated error mcluoes the error aswctated «ttn

the dic calculatian oased on the an loadtno on tne olate.

iotal 6eta Spreadsneet Revision 3, 6i26i'rl
TUT3ETR

i

F"os-0so



:FnEe:EnEET F.,. Cn^^'s,,T!'uN OF TuTdl IET^ !h:!Ti GuE TO TECnbE"i^n

uate calculate. :o-Fec-v'

Enter kad:acr.a: Nuaeer kAaaai

Enter Loo-In Nu:!ar i"id-iiiai

Enter Client 3amole I6 5ci64a

Enter File Name _'iJ;TCE

Initial amount at sa.uie used IZd +r ^..d^n

entch units, at. g or saeplef it

If leached. enter iinal leach saln volume ^cll I+v 0.0161

If leached, enter c: of leach soin analy:ea I+^- u.uual

Enter total counts ooserved 55

Enter count time in minutes iCc

Enter background kcpai 4.5c1

Calculated net co• d.62in .^- d.luid

aeight of residue an dish iNOT IN G6ANSi in m; n.5 +.- d.l

drt for detector oased an mg loadinc u.itil

^

n

iEntereo Cyi ii"tei

lotal beta Nct:ritr d.326 pCt1L = 16.dda3:u pCii:i

Error in acttaitv unrtsr 1.215 oCl/L = d.d81215 ouitl

Percent Error :05.77 i.

hintaum detectaoie actwttv 2.545 p':iK = d.dd2585 pu'a

dianature __ -------- "l?aL^?----
iker^exac ovi 1Latel

CeLCULAT:ON OF SehiLE dCTIVIT'i:

inet ccmildic.ipCil2.2:dp4ii.1 leachatei
_______________________________________.

.., linitiai sa.;lt a:ountiiat suosaapledi

*Note: The prcpaaaced error includes the error associated wun

the dic calculation based on the ag loauing on the plate.

Total seta Spreaasneet Revision 3, ei?6ri1
TdTuETn

E05-03i



EFnE45NEET FOR CmLLrTluN OF TGTmL •oETB nCTIVIT'i GuE TO TEChaEilJn

Date calculatea
Enter Aadiochea Sa:cle Nueoer uilki K-a:?W

Enter Loa-In Nuster i9d-AIAti i2-d:744

Enter Client Saaole IB BEtliv4

Enter File Baoe 2744TCa

Initial aeount at sacoie used lud .r u.:d'au

wntce units, el. g or saaalei at

It leached. enter iinal leach soln voluoe iali 1.i- u.uddl
li leached. enter ci oi leach soln analvzed I n- 3.d^o1
Enter total counts ooserved +54
Enter caunc 8ee in c:nutes iB8
Enter background icpcu rl.;ol
Calculated net coa 3.?750 A- d.225i

Yetqht oi residue on dish iNOT IN nfiGN51 - in dii 75.u .^- d.l

d/c for detector oased on eq loadtnq 0.49: H- 4.ad2n

diqnature z y2
iEntered 3 i6atei

Total Beta iictivttp IBa.76l pCiiL = d.ldtl7el pCirai

• Error in activttr unttsr 12.434 pCivL = 6.01:434 ci.irci

Percent Error 11.43

tltnieua detectahle actuntv hp

Stanature ^•_^t____la^'.^______ !/t?8!i
(Revteweo oyi ifiate,

CdLCUL'nTION OF Sn1•rLE nCT1VITY:

(net cpai(d/ciipii!?.2:dpallel leachate,
_ ___ _________________________

(:nittal saeple aeaunt)iel suasasplea)

.Note: The propaqated error includes the error asscctated .:tn
the d/c calculation based on the an lcauino on the plate.

iotal Data Spreaosneet Revision 3, 6i:Bi91
TOTBETk

EOS-O34



:1'SCAY.HELT Fuk C^LLJLT.IGn JF TOTAL 6ETA i,CTIvITi DuE Ti TECnnETIcS

Data calculaeed 27-Feo-"r:

Enter Radiocna: >a.aie Puuoer iIllal duP-2744

Enter Loo-In Nusoer i96-[111i OOP-2714

Enter Client Saapie IB 6'JPLiiATE 2744 TE
Enter File Nae 2i44061

Initial aaount or s;aole used lBd .r d._uid

ahtch units, al, c or sa,tplei Al

It leacned. enter i:nal leacn soln voluze •,aii i d.cedt

If leached, enter :1 at leach seln analv:ec I n- tl.uddl

Enter total councs coserveu :44

Enter count tiee in uinutes ed

Enter Eacknround ico:i d.5c6

Calculated net caa 4.43i4 •,- C.:d'ro
ue:aht or residue an eish lNOT IN 6TtAn51 - in IfE 58.2 .r n.l
dJC for detector oased on eg Imdino 5.3617 H- d.430d

Sianature
IEnterea oi6ate,

Total Beta Act4vttY 107.068 pCilL = 6.1d7060 pCi'a

Error in utcvltv units* 11.316 pCilL = B.21131B pCini

Percent Error 10.10

Niniaw detectaole activity NA

Signature j_Ml -j^/28fQz
(hevieeec nvi iuaie;

CALCULATION OF :nMPL`c ACTIYITY:

Inet cpe)(Gic:ipCi/2.22dua)(al leachatei
_______________________________________.

(initial saacle aaountilel su6saapledi

.Note: The propaeated error includes the error associated with
the d!c calalatIon based on the sg loading on the plate.

fatal 6eta Spreadsneet Ferision 3, c/26i91

TOTBET^

Eos-o3o



oFnEG]:iIEET FOR i^L:9GT1Ch OF TuinL 5ETn ei,T1VIT1 LdE Tu IECmicTi,:.c

Date calcuiateo 2rFeo-i:

Enter Faaiccnea i.;ae nuaoer iaAAAi i:-32745

Enter Log-In Naacer lgA-AIAaV 52-8274:

Enter Client Sa:ale I3 6416.2

Enter File Naoa :i'rSTCe

Initial aeount oi sa:ule used Ibtl ^1- aaddd
anicn units, at, g or saaple7 at

If leached, enter i:nal leach soln voluee kali I^1- u.3dul

If leacheu. enter ai ai leach sotn analvted I•\- u"3u1

Enter total [ounts oGServed ,to

Enter count use An ainutes dB
Enter bactarouno icpal d.5cl
Calculated net coe 4.:65u +1- i.[cdl

Weioht of residue on dish INUT IN 6AAMS1 - in M6 73.3 vl- 2.1

aic for detector aaeed on ag loading 5.97:7 .1- u.:i;o

Eignature

iEntered ayi U 0 iGatei

Total Beta dcttvnt} 115.413 pi,iiL = d.11541a ;Ciul

Error An activity units. 13.141 pC'uL = 0.0i1t4l pCAial

rercent Error 11.35 S

M:nieue detectable activitv NN

3ianature ^---'s^,-[C _^d-- -----
?-sB^y^_

(Revie.ed In a° iGate,

CALCULATION OF SdnfiE ACTIVITt:

(net cpei(diu ^pC:/2.2:dpmllel leacnatei
----------------------------------------

^ linitial ssapie aaauntlkel subsaaplea)

•Note: The propagated error includes the error associated .rtE
the d/c calculation based on the ag icaa:ng on tne plate.

Total Beta Spreaosraet Hev:ston 3. ci:nlil
TUT6ET^

E015-03^



3pnEi+uShEEi FOR L+.LLULnTIuN OF TdT6u uETA 6CTIVITY LtiE TO 1ECmiEilue

3ate calculated 2c-Feo-52
Enter Fadiochea Ss;ole Auaaer IAt(a) i2-4274o

Enter Log-In huater ti2-.xxiai 92-8274c

inter Client Saaoie 15 6416w5

Enter File Naee 274oTC6

Initial aeount or sa:ole used lu0 •l- d.:dad
inich units. e1. a or sasole% ai
It leached, enter irnal leach soln voluae .ll l+r d.3JUl

li leached, enter : 1 oi leach soln aoaly:ed l^^- d.u"sdl
Enter total counts oaserved 511
Enter count time in cinutes lic
Enter hackground cDni 4.4i4

Calculated net cca 4.41ed f.- u._VBi
Yeiaht or residue on dish rNOT IN 68ANS1 - in MG IJI.S .^- d.l
d1c for detector oased on ag loading e.94:1 i.tiltio

Signature 1A_ -^L-

(Enterea ('uater

latal 6eta ecttvit.

Error in aetivuv unitee

Percent Error

diniwa decectaoie activttv

-,., . Signature

IAevteeed

13E.48A pCiiL = d,i3E:6e oi,i1.1

19.701 D=t1L = 0.015781 pEiial

14,:3 1

NA

B/Y?=
IBatei

CALCULATION OF SrhPLE ACTIVITY:

net cpa)laicllphl2.22dpal1d leachatei
-,. ----------------------------------------

(initial saapie aaaunt)lcl suEsa:plear

.NOte: The prapac;ted error includes the error associated with
the dlc calculation based an the an loamng on the plate.

Total 6eta :preaasneet Aevis:cn 3, oiieiil
TOT6ETA

E05-0:35



;FFEd2inEET FOR G,Cu:nTIuN OF TOTAL 'cETA eCT14ITi OGE TO IETETlun

Date calculateo :o-ieo-4:

Enter fiadiocheo ;,cole Nuaoer iakiAl i?-2747
Enter Loa-In Nunoer iid-i(YXi 9:-2747
Enter Client Saaole ID 83liluB
Enter File Naae 2747TEE

Initial aaount or saaple used inu "- u.2uud

rihich units, al. g or 5aapie7 at

It leached, enter iinat leach soln voluae iai I n- u.cdal

It leached, enter al or ieach soln analy:ed 1.^- u.cit21

Er.ter total counts ooserved 1o5

Enter count time in aanutes lvu
Enter oackoroucd icpai 3.c94
Calcutated net coa 3.i5a8 ^r n.:712

Yeaaht or residue gn disn NOT IN oAAtl51 - in No o7.4 .1- i.l

dic ror detector uased on ag loadtng 5.742d .i- is.515i

:ignature

IEnterea ovi iLatei

lotal 6eta ectaviy 182.322 uCa,L = 1.10:322 pLiiul

Error in activttv units+ Id.96E pCiiL = d,Bldico pE1111

'rercent Error ld.72 ':

hinuua detectaGle activitr NA

lker^eaed ovi (Gatei

CeLCIIL'nTIQN OF SdSicE nLTIVITY:

inet cpa)taiu ipi.al2.2:dpo lal leacnaeei
------------------ _____________________

ltnitial saaala aaounciial suosaapledi

+Note: The propagated error includes the error assouated with
the dic calculation based on tne ag loaoing on the plate.

Total Beta Spreadsheet Revision 3, ci2Bi91
TOTBETF

bEo5-o,



iYnEA6itlEET Fun OF TGTdL HETn nCTIVITi u'JE Ti TECPo+Eii

2ate calculated 2a-Feo-i:

Enter nadiochea ;a.c:e Nusoer uLal i2-i71e

Enter Lon-In NuaUer 1'id-A1(A: 1.-274fi

Enter Client Sacole IL 6Jlc.i1

Enter File WE 2748TC6

Initial aaount at saaple used luu •1- d.:^u3

knich units, al. c cr saapier al

If leacned. enter rinai leach eoln voluce cll I.r S.d"udl

If leached. enter al or leach soln analvzed I+\- u.r;uul

Enter total counts adserved 5>i

Enter count tiae in cinutes IBd

Enter oaciarour.d icpx: d.50d

Calculated net c:e i.75:d •,- i;.i;:7

weieht of residue on disn IhOT IN GAHNSi - in nG 73 a- 0.1

d/c for detector oased on ag loadtnn 5.%21 .1- d.5725

Sianature ^^_^(^ 2__•_L! -5' Z_
IEntered by) iLate:

fotal 6eta xcrnvitv 177.e2l pCiiL = c.1:7o:1 pCirsl

+v.

Error in acttvity unttsa 13.661 F'-iiL = O,ol:661 pCira

Fercent Error 16.68 t

Nimeue detectable ecttvitv NA

Signature • C. lLCG,y(__-____?f?b^Y_2v„
fkevte.ec ov: (uaee:

CALCULATIGN OF SnnPLE eCTIVITi:.-.^

(net cpd idic)ipCti2.:idpailel leachate:
________________________________________

linitiai sacple saountl ul su0eaa01eu1

.Note: The prcpaeated error tnciudes the error assoclateo mttn

the dAC calcclatton oased on the aa Icaclnc on tna olate.

Tota1 neta Spreacsr.eet Revision 3, o/.Giil

TBTeETx

U^os-u37



ifnEAuinEET FOR i.niuLn.T10N uF TOIAL eETA ACTIVITi u0E TO TEtntlETiui

Date calcuiateo 2a-feo-9:
Enter nadiochea Sazole Nuaber ikkkYl 4_-:749

Enter Log-In Numoer 1'90-I1aii 92-2745

Enter Client 'sampie IL 'e6IC36

Enter File Name :NiTCe

Initial amount or saeple used Idd r\- d.:du3

which units" at. a or sample? ml

If leached" enter iinal leach solo voluae uli l^^- m.v:iul

If leached" enter ml of leach soln analyced I H- u.88u1

Enter total counts oaserved 370

Enter count time in munutes 104

Enter backqround icpai 1.501

-^ Calculated net cpn 7.139B ^1- e.:nor
Nziaht of residue on dish iNOT IN eNAfiSi - in h6 5a.h ^^- d.l

±`* dic for detector based an mq loadinq 5.'^'860 *^- G.+:7o

cianature-^SSF:1411k.o _ Z-`[_!_-5^L
-kEntered hv) IGatei

Iotal 6eta Activity 7c.079 pCilL = d.0M879 pCilml

^ Error in activity ur,its. 7.915 pCilL = 2.887915 pCiial

Fercent Error 10.40 i

hinimum detectable activitv NA

Sianature 2ct^'______44e'L1,Z
Inerieweo ovi i6ate,

C,kLCI1LATI0N OF SnnptE „CTIVITY:

net cpmlldiu ^pCi/?.:Fdpmilml leacnete,
________________________________________

iinitial saapie amountli:l subsaapiea;

Mote: The propaqated error includes the error assoctatea with
the dic calculation based on the an loading on the plate.

Eo5-o:3ri



irnEeuEnEET Een C;,ca:_6T;Jt; OF Tuinu 3ET^ ;,:T1Jii! uuE TO TECm.cTia

[ate calcGlateG _c-icG-1.

Enter Iladlecne. :aCa 2 hLLioer 1AlAA1

Enter Loo-In Numoer I 40-iA11i i:-275u

Enter Client 3aaale IL 59i,35

Enter File Name

Initial aaeunt or salcle used tiid .^- ^.:ca3
emch units, al, ; or saaplei :i
ir leached, anter ilnal leach soln voluse !ali I^^- i•241
Ii leachec, enter cl at leach eeln analyzee l•\- ^.iuut

Enter total cOLLnts upierVed il$

Enter count tlme in elnutes IUd

Enter Oacmurounu !cca, d.e54

Calculated net com 4.05ed

aetoht u'r restoue cn dtsh iHUT IN GAAN51 in no 92.4 H- 0.1

aic ior detector cased on an loading o.u6+5 .i- i.395:

itanature 2- 2c__rf^

iEntered tyt Laea:

fotal beta Acttvia l21.7o3 ait/L = 3.1li17c3 pi.i,.:

Error in activity untts+ lo.131 pC:,L = 4.Bth1I1 pC:;ti

Percent Error

Monica detectahie acttvttr Nn

Signature

(Fevne.ed hri iGate,

CdLCIIL61Iutl IF i6ne^_E dCT1VITY:

(net cpmi!diu Iphr:.2idpmi(al leachatei
________________________________________

• !inittal sa:cie amauntilal suosaapled;

.NUte: The prcpayaced errar includes tne error assouateo with
the d!c ,lculatton oased on tne mg loaotng on tne plate.

fotal eeta Spreaasceet hevtston 3, ci:Bi'rl
TOT6ETe

♦

E05-039



:FeEA"uSBEET FOR ^Liuc^Tldn OF i6TxL 6ETA nLiIPITY 0'dE T^ TECnLETILB

5ate calculatea :c-Fec-i:

Enter 6adioches Sa:ae nuzoer i1CIAI i_ 2751

Enter Log-In Nu:oer ,Si3-taAat 9'-2751

Enter Client ^aapie lu Euiill

Enter File Name 27511Cc

:nrtaal aoaunt it saiale used Idd +r d.]ead
mntcn untts, ul, g or saaple? Al
li leachea. enter rnnal leacn soln voiuue iali I.- u.C^nl

li leached, enter Al at leach saln analvzea I .1-

"eater total counts oiservea 17

Enter count time in unutes 3d

Enter haciorouna icaal 9.5on

Calculated net com B.a4i5 e.bl"r:

Aeao_ht of restdue on dish diOT IN 6FIdn51 - in hG 4a.3 +^- a.l

dic ior detector hased an mg loading 4.6433 .v u.e31a

+ Q //
3ignature^

lEntered uvi i6atet

Tatal ceta itctirttv

Error in activity unrts.

Percent Error

Mintmum detectacle acnvttY

3ignature 44
tFertewau by,

la.dol pi.IrL = 3.ciidol pCu .1

3.3g4 pCiil = u.Uu3354 pGiml

4. 14

hA

-2V^^92 ---
lCate.

CALCULATION Of 3nnF-E riCTIGiTY:

ir
inet cpa)(oicltpCii2.22dpA tal leaceatei
________________________________________

^
iinitaal sacple aaountiial suhsaaplea:

aNote: The propagated error includea the error assoctated ntr,
the aic caiculation oased on the ag loadtng on the plate.

Total 6eta Spreansneet Revision 3, a126i51
TOTBETp

Ep5-U4'U
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^Battelle Pr,lul Number 19432

Pacilic Northwest Laboratories truem.l Dinribuuou

329 file

D.k March 31, 1992
File/LB

To Bruce Prentice

From Sandy Fadeff . .1

s.bj.., 1100-EM-1 Strontium-90 Analysis Results

Summarv

The six samples analyzed contained no detectable (< 8pCi/L) 905r.

Six samQles, B015T1, B015T3, B015V1, 8015V3, B015V8, and B01C28, were
analyzed for °Sr in February 1992. A nominal 100 ml sub-sample was taken
from each sample for analysis and analyzed, along with the corresponding QC
samples, per procedures PNL-ALO-465, Strontium Analysis, and PNL-ALO-463, Beta
Counting Procedure. All analyses were conducted in building 329 of the 300
area.

The analysis for strontium-90 proceeded smoothly. One procedural
deficiency, however, is documented (deficiency report (DR) number 92-011).
The analyst did not run a background and control count on the regular beta
detectors just prior to analysis as defined in the strontium analysis
procedure. It was concluded, however, that the deviation had no impact on the
quality of data. Background counts were taken one week apart, bracketing the
sample analysis date with virtually no change. Also the control counts taken
within one week, bracketing sample analysis, indicate the system was in
control for the period. Samples counted on these regular background detectors
were the yield spike, matrix spike and blank.spike. Strontium-90 recovery on
these samples was excellent, within expected ranges.

The yield spike consisted of de-ionized (DI) water and was used to
determine the batch yield (99.7%). For most matrices, this factor is close to
100%. A yield of less than 90% indicates ^otential problems. The blank spike
consisted of 100 ml DI water spiked with 9 Sr/Y and resulted in 10T^ recovery.
The matrix spike consisted of 100 ml of sample B015T1 spiked with Sr/Y and
resulted in 105% recovery. This indicates an average method bias of +3.5%.
The precision, estimated by the relative percent deviation of the duplicates,
could not be calculated; the sample analyzed in duplicate was below the
detection limit. A precision for this batch can be estimated from the blank
spike and matrix spike if they are treated as duplicate matrix spikes. This
results in ± 3% relative precision, which is consistent with previous
experience with the method. Precision is estimated to be about 10% overall
based on results from previous analytical runs. Strontium-90 in the blank was
not detectable.

The detection limit for the method is 8 pCi/L. Obtained values are
reported for each sample even though they are below the detection limit. They
are bracketed as a reminder that no quantitative information should be

^,^, nww

11 01-OU1. -



Bruce Prentice
March 31, 1992
Page 2

construed from them. They are provided as a courtesy in case the values are
to be used in any statistical analysis.

FO1-00Z



1100-EM-1

Sr-90 Analysis (Oxalate-Nitric Acid Method)

Results Summary

Sr-90 +/- 1 Spike % Normalized
ID ALO M pCUL' sigma" pCUL Recovered % Yield' ••
--------- - -- ----- -------------------------------------------------
B015T1 92-02729 1-11 3
8015T1 92-02729 13) 3
B015T3 92-02730 1-11 4

B015V1 92-02734 10.8) 3
B015V3 92-02735 10.71 3
8015V8 92-02738 10.11 4
BOiC28 92-02752 1-3J 3

MS-02729 502 43 479 105
BL-02729 1-0.11 4

Zy BS-02729 487 42 479 102
YS-02729 Used to determine batch yield 99.7

~ The method detection limit is calculated to be 8 pCi/L. All sample and blank results
^ are to be considered non-detects, < 8 pCi/L. The obtained values, provided in brackets are presented

for statistical purposes only. The error associated with them is very large relative to the obtained value.

"One sigma uncertainties are based on propagation of mass, volume, and counting uncertainties.

"'AII Sr-90 analyses are calculated on the basis of their ratio to the matrix spike recovery
which has been normalized to 100% chemical recovery.

. U. l". A"(;ia 3/°i/92

Entered by ",^ date

Y Zl. l41.- iI/W^
^P'viewed b date



40 L)^j 3l^qz

QUALITY CONTROL DATA REVIEW

Project/Work Package: 19432/M82776

Project/WP Title: 1100-EM-1 Groundwater Characterization

Requested Analysis: Sr-90

ALO Sample Numbers: 92-02729, 92-02730, 92-02734, 92-02735, 92-02738, and
92-02752

I have reviewed the data specified above for completeness and compliance with
project requirements.

Le l and Danie l Date
Data Quality Officer
Analytical Chemistry Laboratory

I'02--OU1



Test Instruction for
1100-EM-1 Strontium Analysis

Note: Samples need to be locked at all times.

This is impact level 1 work; date and sign all crossouts.

n.

Analysis should be done in a low level lab such as 10A, 4A
also should be adequate.

Take the specified aliquot and perform analysis per procedures PNL-
ALO-465, Strontium-90 Analysis (Oxalate-Nitric Acid Method), and
PNL-ALO-463, Beta Counting Procedure. Use the low beta detectors
if the sample plates meet the criteria for their use (i.e. less
than 25 dpm).

BL-02729 100 ml H20
BS-02729 100 ml H20 200 ul Sr-Y-90 #52733-117-1
YS-02729 100 ML H20 2 ml Sr-Y-90 #52733-117-1
92-02729 B015T1 100 ml
Dup-02729 B015T1 100 ml
92-02730 B015T3 100 ml
92-02734 B015V1 100 ml
92-02735 B015V3 100 ml
92-02738 B015V8 100 ml
92-02752 B01C28 100 ml
MS-02729 B015T1 100 ml 200 ul Sr-Y-90#52733-117-1

SReml.ti

Foz-ouz



Sr-90 Analysis Data Sheet

^..

Check if used
Procedure PNL-ALO-465 Rev.O, Sr-90:
Procedure PNL-ALO-463 Rev.O, Q count: ^-

Date Sr Prep Started a- i3 - 9 Z Date Completed 2- 2-o-9 f-

°'Sr-91Y Spike Volume
Blanl Spike
Pipette No. io/4 If Volume /97. O• 3/I Date Pipetted a-/3• 97-
Spike ID ,5-.7 733•//7-/ Spike Activltyi^l7yioo^^a•iY.^a

_.s.^a
v
^^^

Sr Carrier'- omTna o ume = 2m11C / 99G5^ ' pOpB^^

Pipette No.io Volume G•Z.l Date Pi etted a-/s-p
Concentration o r carrier ^o, ^r^ p

Sample ID, Aliquot Size, and SrCO, Weights

Balanca Nusber , / ^r o- oc - y/_ 006 Tenpenture ( if aalghin9 aater aaaplea) t7/

.-ve
-Aekat'POi-^. ^. i.o^q p' T.I. Groaa Net Nt.

S.W. ID Dlln AliQuot;e-Z•rq^;h Voluea Analyzed Wt o( Dish Wt. of Dish of Ppt.

o z . Po
c^3•o o . .- .

/00• ^

^. GL ?1

/o v

9• z
P• De2 / oo. / .>

/3 6

,::? 772,9 •1"5 ^ O . 7 ,z.D s .

s'o z
SmleVolumes I ir,
S P• O Z 7 S^ 1

pipat eas u^ad (` 11 aSuaoue/ae^es^ . ^

Used For /1// 9
Pipette No. volume +- Date Pipetted

Used For til.y
Pipette No. Vo ume + - Date Pipetted

Sr Separation Date & Time a- sto -19,z /v' /S'

t Zada^ 2/15/9z
AneTyst ^• Date Revlewe Date

SRDATA3.LOG

Foz-oo0



Sr-90 Analysis Data Sheet

Check if used
Procedure PNL-ALO-465 Rev.O, Sr-90:
Procedure PNL-ALO-463 Rev.O, p count: b/

Date Sr Prep Started j -/J ^'!,2- Date Completed 2 -'3-0- 5 Z-

"Sr-g'Y Spike Volume
Blanlti Spike
Pipette No. 104 l2' Volume /97, 9 +l- 0'3 Date Pipetted a -l J- I Z-
Spike ID ra733-//7-/ Spike Activfty ip" Fr)

^y3-o27Z1
Sr Carrier - nominal volulte = 2ml ,/•995-f . co

Pipette No./oA 22 volume^l'^ Date Pipetted a-/3-92-
Concentration o Sr carrier 2̂ ^-

Sample ID, Aliquot Size, and SrCO3 Weights

Balanca Number OG '0 O(]e Tenperature ( if weighing water sanples)

O>2 ^6 L̂re Dress Be! Wt.
Saaple ID Diln Aliquo Valune Analyzed It. of Dish It. of Dish of Ppt.

., ^ .

SW1e Volume (if a pipet was used for small aqueous sa ples) jL1-f^ O^ 4!• r
6J.7 ^8' -^J/• L .750S^f-ooc)

Used For ^J/A
Z. zP-pz-

Pipette No. Vo ume Date Pipetted

Sa. o S. .7y7 PoS'6
o1.7z 3. o /o 3• 2 `/ J • S o oS

oa•^ Z v/. / ^7-/ 7/i • 793

9^-r 7y y o G D/
z /o2-65 Dz• . ^ 4/ / .7

o1 Z 9. ^ L6
,A+r 27Z o0.75 oo,q 7^1V/ (F023

7 . 79 S ,
4oz7zV vo^O , 7y^U , 79 ^

Used For ti4
Pipette No. Vo ume Date Pipetted

Sr Separation Date & Time a- aPJ- 9Q. /o '/S-

Ana l yst Date Reviewer Date

SRDATA3. LOG ^ ^ ^^ ^ ^ 4 j^
z/zs/9z

Fu2-oo4



:ore"sneet tar Lalculatino :rE ir-iL Ca[a duintV

iield 6eterminattcn 3AilELOC 1i(Gj9o

Calculation Date a -Feo-i5

Internal Saaole !B i5 -2745

ACL Lom-in Nua6er i5 -i729

Data File Hace (Sn------ Y5 27235

Soike iield Calculatton drrors
.i- ierrorvaeasurement)"2

Volume of Sr-Y-9B s oike solution iul) 1997 r d,E 0,00001i
Concentration of 5r-r90 swke at T=lal2+i90 domial Illd 55 a.d02455
Count date of Sr-Y-90 spike @dateivr.nc.navl 21 -Feo-92 *

Tota1 aom Sr-90 aaoed to sample 1073 53 0.04974;
Sr carrier voluee added to soike samole iuli 1995 4.2 B.a00021
Concentration of Sr carrier imoial) 20.15 2.14 a.aaa003
Theoretical Yield of SrCQ3 (100L1 :n an iL o1,73 0.34 d.005020
Actual Yield or SrCC> lorecip. weiuntl iag) 53.9 r a.2 2.000013

Time of final Sr seoarauan lettaelhr.min.secii la:15 r
Time spiked sam?le count began ietiseinr.,ain,seu) 15:30 *

Total count time 10Uaelhr.mtn.secii 00:30 r

Sep, time to midpoint of count time d5:30

Total counts of 5niked saiole IW?Ci r

Counter used for beta count 7 a •

6ackground cpm for the counter 10.2 a
Calculated net cna: sptked sample - hac4grouna cpa 3:3.07 3.47

dic of the counter icorrected for SrC03 4etahti i2i 2.7il 0.1dd a.0013

-^- Fractional yield of Sr-90 spiked sample Ri 0,9973 a.d525
Percent error 6.?b

Entered by Bate

--------------------- ?_ZS(_Y_L__
fi d b D

____
evtewe y ate

itl Theoretical vield of SrCD3:

iml added carrier)iconc. added carnerlilapi0i.6:uaal es Sr)i147. bao

(2) d/c calculation for SrC03 loadina on counttna olate

dic = a.al5a5 ima SrC031 + 1.9002

(3) Yield of Strontiua-9a soike IYSi

(net cpm sc:ke - net cpm soikeil-ei-a.e93 t delta tiY-90 half-lifell) * TSC a dic
YS ______ __________________________________________________________________________

WP * doa Sr-ia

lambda Y Decay constant for Y-90 = 2.67 davs or 64.00 hours

WP = Weight of SrC03 opt. on the dish
TSC • Theoretical SrC03 ppt. .eight for t7a3 Yteld
•Ita t= Interval of time between the Sr separation and the ud-pcint of the sample count

Foz-oo43
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3oreaasheet for Calculatino tne Sr-9d -oeta Actr.:tv

Saaple Activity ueterainat:on

Calculation 6ate =+-iec-92

internai Saaole ID 92-8:72i
ACL Loo-in Nusber 92-02729

Data File Rase (Sh------ i 2729iR
Errcrs + -

Strontius yield ifros spiked sample calculationl 0.997. + 0.0625

Sasple Yield Calculation
Sr carrier voluae added to saaple (ul) 1997 r 8.3 B.Bd0019
Concentration of Sr carrier (au/sil 20.15 8.04 8.086013
Theoretical yield of SrCD3 (10®T1 in aa il) e7.19 3.33 8.884633
Actual yield of SrCO3 iprecip. weight) (agl 58.2 + 0.2 B.008611

Tise of final saaple separation i2tiselhr.atn.secll 18:15 e

Tise sasple count benan 12tiaelhr,sin,seul 14:45 *
Total count time (dtiaeihr.ain,secll 30:38 *

Sep. time to aidpo:nt of count ttse 04:45

Total counts of sample to .
Counter used for beta count 1 r

Bactnround cpa for the counter 0.606 +
Calculated net cpa: saaple - background cpa -8.07 B.19

dic of the counter 12) 2.856 3.165 8.0013

Sasple voluse if liquid or wei?ht if solid lal or a IN + 0.1

Enter a if sasple is solid, si if liquid hL

Sr-98 activity in the saopleaa pCi/L or pCi/g (3) -1.137 -2.933 pCilL
Percent error t82.77

..., Binisus detectable activity 6.487 pC1jL
it not corrected for Sr-09 activity

Entered by Gate

. „ , tj - -------------------- :j^5/91 --_----Reviewed by Bate

-"' (1) Theoretical vield of SrC63:

Isl added carrierliconc. added carrier)(0.01}4129aaoles Sr/sgii147.6:ag SrW3/alole)

(2) d/c based on SrCO3 loading on plate

d/c = 8.01505(sa SrCO3) t 1.9002

(3) Activity of Sr-96 in the sasple

[net cos sasple - net cps saspleil-e'i-In2/iY-90 half-lifel . delta t))7 a TSC a d/c a pCi
________________________________________________________________________

YP t YS a 2.22dpa + saaple weiaht or volu.a

Decay constant f or '1-90 = 2.67 davs or 64.06 hours
eP = Yeight of SrC03 ppt. on the dish
TSC = Theoretical SrC03 ppt. weight for 100y, yield
delta t= Interval of time between the Sr separation and the cid-ootnt of the saaple count

SRCALC 12/13/96
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Sareadsneet for Celcuiatino the Sr-id Seta ctrvttv

Samole Hctivitv Oetermination

Calculation Data 24-Feo-i:

Internal Samaie iu 6GP-0272

ZL Loo-in Nuacer 6UFLICAtE

Data File Nace iin------ i 272905fi

Errors •/-

9trontiua vield liroe saikea saaole caiculationi 8.9973 • 8.0625
3aaple Yield Calculation
Sr carrier valuae added to sample iull 1997 • c.8 0.901119
Concentration of Sr carrier laoAll 20.15 8.04 0.800003
Theoretical yield at SrC03 11081) in so i11 67.79 8.33 0.004833
Actual yield of SrC03 (precip. weight) (aoi 57.2 * 0.? B.BBBBIi

Time of final saaple separation i2timeihr,ain,secli I3:15 •
Time saaple count began (Btiaelm,ain,secl) 14:45 •

Total count tiae i2tiaeihr.ain,secl) d8t3d •

Sep. time to audpoint of count time 04;45

fatal counts at sacule 22 •
Counter used for 8eca count
Background cpa for the counter d.552 •

.,^. Calculated net cpa: saaple - Oackaround cos 0.16 8.21
dic of the counter iD 2.841 d.104 8.0013

Saaple voluae if liquid or weight if solia lal or lB0 B.l
Enter g if sample is solid, ai if liquid dL •

Sr-90 activity in the saaplea= pCijL or pCiia lL 2.62d 3.158 pG/L
Percent error 120.54

dinimum detectable activity 0.169 uCiiL

•.* no corrected ior 3r-89 activity

^^
ed bE t On er y ate

.. _^_^•__1̂,-r_^^/_̂'y^}, ____________________
Reviewed by Bate

ill Theoretical yield of SrC03:

..) imi added carrier)iconc. added arrier)i0.d114129aaoles Sria?i i)47.m2ag SrC03hmolel

i21 d/c based on SrC03 loading on plate

dic = 8.11515(ao SrC03) . 1.9602

(3) Activity of Sr-90 in the saaple

[net cpa suple - net cpm saapleil-e`i-1n2iIF90 nalf-Ltei • delta till = TSC a d/c . pCi
x _ ________________________________________________________________________

AP = iS • 2.22dpa * sample weight or voluae

Decay constant for 'f-9d = 2.67 days or c4.A5 hours
iW = Yeiqht of SrC03 ppt. on the dish
TSC = Theoretical SrC03 ppt. weight for 1001 yield
delta t= Interval of time between the Sr separation and the aid-point of the saaple count

SRCALC 12i13/9B

F0ti-UUJ



coreaosneet or Caiculattnn tne :r-9d neta xctt,ur

Sample 6divitv ueterminatlon

Calculaticn Gate 74-Feo-r2

Internal Sasole Iu i2-d:1d
xCL Loo-In Numder i?-ii:739

Data File Name 13n------- 275B56
Er rors a-

3tronttum yteid from sptied sample calculattoni 0.9973 . i,dm25

Sample iield Calculation

ir carrier volume addem to saaple (ul) i997 • c.o d.dd0719

Concentration of Sr carr:er Imo/mli 20.15 0.04 11.00d0d3

Theoretical rield of irC03 iI0011 in mo tll a7.79 0.33 0.004833
Actual yield of SrC03 Iprecip. weighti logi i5.1 * 0.2 0.8080I8

iioe of final saacle sep;ration ietimeihr,ain,sec)i I0:15 *
Time sample count began letrmelhr,ain,secli 14:45 .

total count tiee ietiseinr,atr,,;ecii dd::0 +
Sep. time to midpotnt of count time d4:45

Total counts at sa:ate 19

Counter used for beta count I^
iaciaround cpm for the counter d.c91 +

Calculated net cpm: sample - hackground cpa -d.06 1.21
dic of the counter iJ :.a74 u.091 3.0812

3a>tple volume if liquid or aeight if solid iml or g 1d0 + 6.1

Enter g if sample is solid, at if liquid, ML..^

3r-90 activity in the sample+* pCi7L or pCi/g i3i - 0.973 -3.7:7 pCi/L
Percent error 384.10
Minimum detectable activrtv 8.887 nGii

not corrected for ir-69 activity

Entered by Date

-Q-k. ------------ '^2.;LQZ--------- ------
• Bevie.ed by Date

I11 Theoretical vieid of SrCu3:

ul added carrier) ¢onc. adaed carrier)i0.d1141L5amoles Sr/mgllliL.c:cg SrC037smulel

(2) dic hased on SrC03 loading on plate

dic = 8.01515imo SrC03) . 1.9802

fIl Activity of Sr-98 in the sample

Cnet cpm sample - net cpm sampleil-e`1-In2/iti-93 nalf-Itiei . delta tlll + TSC a d/c * pCi
____________________________________________________________

NF . YS r.,2ioaa e sample eiaht or vclcoa

Decay constant for 1-90 = 2.e1 days or 64,uu r,ours
Ylp = Neight of SrC03 pct. on the dish
TSC = Theoretical SrC03 ppt. weieht for 104: vield
delta t= Interval of time between the Sr separation and tte aid-ooint of the saaple count

58CALC 12/13/9n

F'oz-olu



ipreadsheat for Calculat:no the Sr-ii >eea Activ:tv

Saacle itctiv:tv Leteraunaucn

Calculation Date 34-Feh-94
internal Saople Iu i.-dC774
nZL Loo-in Nuaoer "r_-02714
Data File Naae i5fi------ i 27345fi

Errors +/-
Strontiua yieid irroa sp:ked sasole calculnuoni a,5ii3 * a.6o:5
Saaeie 'iield Calculation
Sr carrier voluae added to saapie iul) 1597 * 6.a a.63B119
Concentration of Sr carrier 4a/eL 24.15 1.84 B.B00aB3
Theoretical yield of SrC83 (1001) in to all c7,79 3.33 8.804833
Actual yield of SrCD3 Iprecip. wetgdtl (aei 64.8 = 6.2 0.000065

Time of final sa:ple separation ietiaeihr.a:n.secli la:li
Time saple couct oacan letioelhr,atn,sec)i 15:16
total count time iatiseihr,o:n,secil a2:3a
Sep. time to :idpoiat of count time d5:16

Total counts or sasple 20
Counter used for 6eta count 1*
6ackground cpa for the counter a.ba6 *
Calculated net cpe: sasole - background cpa B.ac o.i]
dic of the counter .) 2.943 i .ll"t 1.6614

Sample volume if liquid or .eight if solid lal or g t"dd * 4.1
Enter g if sample is solid, e1 if liquid 'nL

Sr-98 activity in the saaple+* pll/L or pCilg (3i a.3a7 2.9dc pCiiL
Fercent error =ca,27
Miniaue detectahle act:vitv 6.6a5 oCiiL
to not corrected for Sr-69 activity

^
SL^Entered hy U' Late

-_.K1_3?^ _______________x^^ _
Rev:ewed by uate

___-_-

Iil Theoretical vield of SrCUl:

iel added carrierliconc. added carrter)(B.01F41'_9aaoles Srieg) i147.62aa SrC03/uolel

121 dic based on SrC03 loading on plate

dic = 8.a1585iao SrCC3) + 1.9802

(3) Activity of Sr-56 in the saaple

inet cpa saaple - net cpa saapleil-e"1-In?iiy-90 hali-lf'rel * delta tlll * TSC a d/c * pCi
________________________________________________________________________

NF * YS +:.22dpa * saeple wesgnt or voluci

Becay constant for V-90 = 2.67 dais or 64.86 nours
BP = Weight of SrC03 ppt. on the dish
TSC = Theoretical SrC03 ppt. weight for 104A yield
delta t= Interval of time between the Sr separation and the eid-potnt of the sauple count

SBCBLC 12/I3i9B
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Soreadstatt for Calcuiatina the Sr-id Eeta Bctintv

Saaola Activitv 6eteraination

Calculation Cate 24-ieo-r:

internal Saaole ID 9?-02735

dCL Lao-in huacer 9i-02735

Data File tlaae lan------i 7?359n

Strontiua yield irraa spiked sample calculatlcai

Baeale Yield Calculation

Sr carrier voluae added to sample luli

Concentration of Sr carrier legislj

iheoretical vield of SrC03 i10031 in ca
Actual yield of SrC03 lprecip, weighti (aci

Tire of final saople separation iitiaeihr,a:n,szcli

Time sasple count began IBtiaeihr,nin.secli

Total count time ietiaeihr,ain,secll

Sep. time to midpoint of count time

Errors .i-

0,9973 s B.BcC5

1997 . 0.0 0.000019
2a.15 0.04 0.000003
67.79 d.33 0.004033
58.9 * 0.2 0.00001l

10:15
15:1e

00:30

05:1o

Total counts of saaale IB
Counter used for neta count 2+
iactoround cpa for the counter
Calculated net cpa: sample - background cpa d.05 0.2u

dic of the counter 12} 2.Bo7 0.136 0.0014

Saaple voluae if liquid or weight if solid lal or g l10 + 0.1

Enter g if sample is solid, a[ if liquid ML

Si activity in the saaple*+ pCi/L or pCiig (3i 0.676 2.925 pCi/L
Percent error 432.90
Minieue detectaoie activity 0.065 pCi/L

** not corrected for Sr-09 activity

Entered by Bate

?,/z 3?-
neviewed by uate

--^ It) Theoretical yield of SrC03:

ul added carrierl(conc. added carrier) i0.0t14129unies Criaol(147.62ao SrCWhaole)

(2) d/c based on SrCO3 loading on plate

d/c = 0.015051aa SrCD3) t 1.9002

(31 Activity of 3r-90 in the saaple

[net cpa sample - net cpa saapleil-e"(-In2ilY-90 half-lifei + delta t111 * TSC * d/c * pCi
---------------------- __________________________________________________

ii . YS + 2.22dpe e sasple weinht or voluuz

Decay constant for Y-90 = 2.67 days or 64.00 hours
WP = Weight of SrC03 ppt. on the dish
TSC = Theoretical SrCO3 ppt. weight for 122% yield
delta t= Interval of time between the Sr separation and the aid-point of the sample count

SRCALC 12/13/90

F'O;c;-O1%G



.orEans^.Eet tnr Ca'.culatln0 tne :f-'d Ceta NCt{'f:tY

Saaole ectlvitv 6eteninatlon

i.aiculation 'ate J44eh-52

Internal Saacle iG 52-d273u

aCL Log-in huscer i2-02736

Data File Mace iSF------i 213d56

Errors i-

Strontiue yield rroe spiked saaple calculationl B.Si73 t B.dz25

Sample 'field Calculation

Sr carrier volume added to saple iull 1957 E d.d 0.000019
Concentration of Sr carrier ( sgiwli 20.15 1.24 1.6BB803
Theoretical vield of 5rC03 i1001) in au ili 07.79 B.i3 B.0i4033
Actual yield of crCC3 lprenp. weiohtl lagl 49.5 . d,2 B.BBB016

Time of final sample separation ietise(hr.aln,secl) 10:15 •
Time sample count began letieelhr,un,secl) 15:16 v

Total count time ietieeihr,uin,secl) d0:30 v

Sep. tiae to midpoint of count time 05:1e

Total counts of sacole 21 •

Counter used for beta count 3.

6ackground cps for the counter d.cRl .

Calculated net cps: sample - background cpw 8.d1 1.2"

dic of the counter i2) 2.725 d.di5 6.aa12

Sample volume if liquid or weight if solid lal or g Id0 * 4.1
..,o Enter a if saaple is solid, d if liquid ML

Sr-90 activitp in the saeplett pCi/L or pCiig (3) 0.143 ,.636 pCi/L
Percent error 253c.70
Ainiwue detectable activity 7.675 pCUI
.+ not orrected for Sr-65 activity

^Yll-2_^_^
Entered hy Up Date

----------------
?Z.S./9L__________

Reriewed by 6ate

--• IliTheoretical yield of SrC03:

°-^ iel added carrierllconc. added carrier)(0.0114125:aoles Sr/sa)iU7.621a SrC03/haole)

.,., (2) d/c hased on loading on plate

dic = B.Bl575(wg SrCD3) v 1.5002

(3) Activity of Sr-90 in the sample

[net cpe sample - net cpe saeple(1-e"1-In2i(Y-90 half-life) . delta t)1] e TSC a d/c e pCi
A _ _______________________________________________________________________

4P a YS a 2.22dpw . sample weight or vol;:me

Decay constant for Y-95 = 2.67 da±s or 64.06 nours
YP = Meight of SrC03 ppt. on the dish

TSC = Theoretical SrC03 ppt. weight for 10B). yield
delta t= Interval of time between the Sr separation and the ud-polnt of the sample count

SRCALC 12/13i96

Foz-oi0



Soreadsheet for ialculatinu the :r-id iata Activrtr

Sample Activity Beterainanon

Calculation Date

Internal Sample IL

ACL Log-in Nucber

Data File Maae iSfi------

Strontiue yield from spiked sample calculationi

Sample Yield Calculation

3r carrier voluse added to saeple (ull

Concentration of Sr carrier lagioli

Theoretical yield of SrC03 IlOiT) in ag il)

Actual yield of SrC03 Iprecip. wetghti lag1

Time of final saaple separation iitiseihr,sin,seci)

Time saaple count heaan ietiaelhr,sin,secli

Total count time ietimeihr,ain,seci)

Sep. time to eidpo:nt of count time

Total ccunts at saaple

Counter used for 5ata count

iackground cpa for the counter

Calculated net cpa: sample - background cpa

dic of the counter i2)

+v.

24-ieo-92

92-02754

92-d:75:

27525n

Errors .i-

0.4973 * 0.da?5

1i97 • e.5 0.000819
21.15 C.a4 1.00003
o7.79 d.33 0.661033
62.4 * 0.2 B.a00ili

10:15 .
15:58 *
00:3a :
05:58

II *

2 r

a.552

-0.15 a.17
2.919 0.110 0.0011

Sample volume if liquid or weight if solid lal or g l00 * 0.1
Enter g if saaple is solid, al if liquid ML r

Sr-9i activity in the saaple.+ pCiiL or pCiia (3) -2.493 -2.515 pCiiL
Percent error 101.02

Minieua detectable activity 5.030 pCiiL
.a not corrected for Sr-69 activity

^-
Entered by uate

------------- /4z---------
fleviewed by Date

(1)Thearetical yield of SrC03:

iel added carrieriiconc. added carrier)i0.B114125aloles Srraq11197.o2ag SrC03iaeole)

121 d/c based an irC03 loading on plate

dic = B.B15i5(sg SrCL3) , 1.9602

(3) Activity of Sr-90 in the ssple

[net cpa sasple - net cpa saaplei(-e"i-ln2ilY-90 half-lifei + delta t)11 * TSC e dic a pCi
_ ________________________________________________________________________

eP * 1S a 2.22dpa = saap:e wetght or volnce

Decay constant for Y-98 = 2.07 days or 64.6 hours
4P = Weight of SrCO3 ppt. an the dish
TSC = Theoretical SrC03 ppt. weight for 100% yield
delta t= Interval or time between the Sr separation and the ard-point of the saaple count

SOCALC 12/1379a
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Soreadsieet for Calculatina the 3r-98 Beta ^ctivite

Saaple Activity Geteratnation

Calculation Date :4-Feb-"r:

Internal Saaple IG 5L-d272r

ACL Loa-in Nua6er BLANe

Data File Xaae ISN------ i 6L2129"s

Errors *i-

itrontiue yielo Ifraa spiked saople calculation) 8.9973 * d.2625

Saaple Yield Calculation

Sr carrier voluae added to saeple iuli 19i7 . 615 d.ddd019

Concentration of Sr carrier iag/oii 3d.15 B.14 d.111013

[hewelical vteld of SrCG3 ilBBL in og L11 c7.74 d.33 d.dB4833

Actual yield of SrC03 Iprecip. weight) iaoi 43.4 . d.2 d.Bdd021

Time of final saaple separation idtimeinr.ain,seci) 10:15 *

Time sample coant began lett:elhr.ain,secii 15:5d *

Total count time ietioeihr.sin,secii 08:38 *

Sep. time to a:opoint of count time a5:5

Total counts of saople Id .

Counter used for neta count 1*

cackground cpa for the counter d.od6 *

Calculated net cpa: sample - background cpa -0.01 d.26

dic of the counter 121 2.e33 a.a"eB d.B01l
^.,

Baple voluae if liquid or weight if solid lal or a IdB * 6.1
Enter g if sample is solid, at if Iiqma NL *

ir-91 activity in the saaple+• pCiiL or pCiig 131 - 8.185 -3.732 pCi/L
Percent error 3565.96
Ilinieua detectacle activity 7.922 pCi/L
•a n corrected for 3r-Bi activity

. l,af/tn/^ r

Entered by uate

-^J_-=-,E'-}a`-¢-------------z/zs/p?----------
8evieeed by Gate

(1) Theoretical vielo of SrCG3:

iel added carrieriiconc. added carrterii8.d11412?uaies 3riagiil;7.o2aq SrCG3Naale)

(2) On based an SrC33 loading on plate

dic = 1.615a5(s0 SrCG3) * t.9B82

(3) Activity of Sr-9d in the saaple

[net cpa saapie - net cps saeplerl-e^i-1n211y-9E half-lifei • oelta till t TSC a dic r pCi

i+ ' ------------------------------------------------------------------------
WP * y5 a 2.22dpo * sasple weight or voluae

Decay constant for Y-92 = 2.67 days or M.Od hours
AP = Weight of SrCG3 ppt. on the dish
TSC = Theoretical'SrCG3 ppt. weight for 1BuI yield
delta t= Interval of tiae between the Sr separation and the aid-point at the sample count

SFCALC 12713i9d
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:oreadsneat icr Calcuiatino tne er-9d eeta hctintv
Saaale xctii:ty fietermnancn

Calculation uate 2+-Feo-92

Internal Salaie Ib b6-2727

dCL Log-in Nus6er 5L'nNi: S21:i
Data File Naae (SN ------ i 6.7?_9E

Errcrs i-

Strantiua yield iirae spiked eaaple calculatien: 2.9977 * d.dd25
Saaple Yield Calculation
Sr carrier voltiGe i]oed to saaple all 1997 r 5.6 d.babidl9

Concentration of Sr carrier iagiaii 28.15 d.d4 0.008003
Theoretical yield or SrC03 (I00S) in aa (1) 67.79 8.33 8.Ba1833
Actual yield of SrCOI Iprecip. weight) iagl 51.5 . 0.2 0.000015

Tiee of final saaple separation ( eti:eihr,ein,sec)l 18:15 t

Time saaple count beaan iettaemr,ein,secii IS:70 .
Total count time iitiaethr.atn,secll dd:38 s

Sep. time to midpoint of count time 05:30

Total counts of saaple H24 +
Counter used for bets count to *
backoround cpa for the counter 15.901 e
Calculated net cpa: saaple - background cpa 31.57 1.45

dic or the counter i21 2.155 0.J91 0.8012

Sample volume if liquid or weight if solid lal or g Ill . d.1

,.-. Enter g if saaple is solid, e1 if liquin ML a

Sr-90 activity in the saapleat pCi/L or p6ilo (3) 907.265 4:.485 pCilL
Percent error d.72

Miniwe detectable activity N6 pCilL
if not corrected for Sr-89 activity

^
Entered , by uate

.1. _____________?
fierie.ed by Bate

^- it) Theoretical rield of SrCD3:

iet added carnerlfconc. added arner110.0114129uoles Sriani 1187.c2ag 9rC03/uolel

^^ . 121 d/c based on SrC83 loading on plate

d7c = a.a1505(ao SrCBdi . 1.9882

(3) Activity of Sr-96 in the saaple

[net cpa saaple - net cpa saaple(t-e(-ln2/IY-90 nalf-lifel . aelta t111 + TSC * d/c a pCi
A _ ____________ ___________________________________________________________

AP a YS a 2.22dpa . sasple eiuht or vcluye

6ecay constant for i-9d = 2.67 da+s or 64.d"a hours
7P = Beight of SrCJ3 ppt. on the dish
TSC = Theoretical SrCO3 ppt. weight for IBBS yield
delta t= Interval of time between the Sr separation and the aid-point of the saaple count

SRCALC 12/13/91
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^^^h.rr_fc niC^s^..,,, i^.,i s,. ^.;^.Q^ci^cc^ 40-7Ca.^.=-^

^L .2 /2o1'rz 9'S. % c ,, . = 07S % 53dP /^

9. 1979 `/- o.OF.o^ 075 1 h 5. qas,(O. I L) ( 2 22 d/J•nl_^C^

r .00 = D L recw^red
4 71 '/-1 ^1

` `Irl a.lr ^'K .OF.e Pe.. ( .aa-^.. ^e,,....._ _"""! )

502 t/-

^-4-1 7,/
: r ^^^D = /05 % ^eeau^e7e^/

J. .t. -4de 2/2519z

502 - 487

^2+.I61^"^
X i oo = 9 %^

re. k. ,ad*

//+ivseraC.QJ ^. ^. ^trn! ^/.27/93.
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3oreadsheec icr i.alcuiahna the nr-id Beta nctiritv

. Saaule ectivltv ueterc:nacuon

:<-Feb-iiCalculation Date

Internal Sample Iu N3 :72-r
nCL Lom-in Nu:her FNTRII 5"r18E

Data File We 15n------i M527295

Errors i-

Strontium viela irroa sptied sa m ple calculationi 0.7?73 a B.tlo:S

Bample Yield Calculation

Sr carrier volume added to sample wl! 1997 + 6.8 0.000019

Concentration of Sr carricr leo/oli 10.15 0.d1 6.BB0003

Theoretical yield o; SrC03 i100:1 in mg ill c7.79 d.33 2.811033

Nitael yield of SrCO3 Iprecip. weightl laoi 50.2 * 0.° B.060611

the of final saaple separation ietiseihr,m^n,seu I Id:15

Time saaple count oeaan letlaeihr.ain;seui 15::0 •

Total count tiae idtiae^N,a^n,secil a0:30 •

Sep. time to udpoant of cour.t tue 45:31

Total counts or sasale 1520

:ounter used for Eeta count c6 •

nackgroand cpa for the counter 15.4d"e
Calculated net cpm: sample - background cpa 35.17 I.ri

• aic of the counter i21 2.05u d.105 0.0013

Sample volume if ltqutd or weight if colid tal jr g Iu0 • u.l

Enter g if sample is salid, aJ if liquid Ni

Sr-90 activity in tne sample•• pCi/L or pii!u (3) 502.170 42.09c pCUI
Fercent error 8.54

Miniwm detectable activity NN piuL

•+ not corrected for Sr-69 activity

-^-°^-'-4^-Eacered hyoate

------------- -?/25

... Reviewed by

Il1Theoretical vield of SrC03:

iel added carrieritconc. added carrierit3.dI19l29maoies Sr/aglll47.ssg SrC03/maolel

(2) d/c based on SrCG3 loading on plate

d/c = 3.01505iag SrCO.il + 1.9002

131 Activity of Sr-90 in the sample

Inet cpm sanple - net cpm snple(l-e'rln2^iY-90 halr-lirei • deita till • TSC + d/c * pCi
k _ ________________________________________________________________________

wp • fS •:.22dpa • sampJe aeight or vclua

Decay constant for i-90 = 2.67 davs or 51.d"o nours
Wp =weight of SrCC3 ppt. on the dish

TSC = Theoretical 5rC03 ppt. weight for liul yield
delta t= Interval at time between the Sr secaratlon and the sia-po;st of the saaple count

SflCALC 12i131id
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1100-EM-1 GROUNDWATER CHARACTERIZATION'
PHASE I

DATA PACKAGE/REPORT No. 1

Revision 0

APPENDIX G

Table of Contents

GO1 - Summary Results
G02 - Raw Data

TRITIUM ANALYSIS

See Appendix B: Radiochemistry Standards and Controls for
additional supporting documentation.
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w Batteffe Prolecl Number 19432

Pacific Northwest Laboratories w.,nd Dim,nuGon

File/LB

o.te March 31, 1992

to Bruce Prentice

Fro,n J. H. Kaye 3(} ^/

s"ni.,l TRITIUM RESULTS FOR1100-EM-1 WATER SAMPLES

Eighteen groundwater samples and their corresponding QC samples were prepared
and analyzed according to procedures PNL-ALO-441, Radionuclide Separation and
Analysis Procedure for Tritium, and PNL-ALO-443, Liquid Scintillation Counting
Procedure for Tritium. The sample preparation, distillation and counting were
performed in building 329 in the 300 Area.

A nominal 50-ml volume of each groundwater sample was analyzed. A raw water
sample spiked with tritium was not analyzed for determination of the batch
recovery factor, F . The procedure does not require it be run. This factor,
F should be 100% gased on the principle of the technique. In the calculation
priase, the recovery correction factor, F is assumed to be 100%. The
recovery of the spike added to the blankwas 89 percent, and that of the
matrix spike was 74 percent. The latter is 1 percent lower than the target
accuracy of ±25 percent. It is unknown why the matrix spike recovery was so
low. Effort is currently underway to improve our application of this
procedure for this and other matrix types, and thus improve our matrix spike
recoveries.

Because the duplicate sample activity was below the method detection limit,
the precision could not be calculated for this batch. However, a precision
estimate can be obtained from the results for the matrix spike and the blank
spike, which yields a relative percent difference of 18 percent. This is
within the target value of ±25 percent. The method detection limit
calculation is based on the blank count rate. For this method two blank count
rates were taken, one in the first LSC tritium run and again in the re-count.
From this data, two detection limits were calculated: 440 pCi/L and 450
pCi/L. For this analysis run and for simplicity, the method detection limit
is considered to be 450 pCi/L.

.,,
Procedure PNL-ALO-441 calls for counting duplicate aliquots of each sample
after distillation. The second aliquot of samples BO1BW8 and B015V1 gave what
appears to be erroneously high count rates. This is probably due to improper
positioning of the scintillation vial in the counting chamber by the automatic
sample changer. (This situation has occurred previously.) Therefore, these
samples and their duplicate aliquots as well as the blank spike, matrix spike,
and water standard samples were recounted. The recounts of the two samples
and their corresponding duplicates showed good agreement.

Sample B01BW5 showed a positive result. This sample was re-counted (with the
set described above) to confirm the positive value. The average activity
based on the two count rates is 4950 ± 120 pCi/L. Sample B01BX1 also gave a

Eu,aooo, ou^eq
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Bruce Prentice
March 31, 1992
Page 2

positive value (1160±140 pCi/L). At the time of the analysis the counting
rate was only slightly above the detector background and was not immediately
recognizable as being a positive result; therefore, this sample was not
automatically recounted. The tritium levels in the remaining samples are at
or below the MDA.

The detection limit for the method is estimated to be 450 pCi/L.
Obtained values are reported for each sample even though they are below this
detection limit. They are bracketed as a reminder that no quantitative
information should be construed from them. They are provided as a courtesy in
case the values are to be used in any statistical treatments.

File - T1100EM1.NAR
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TRITIUM ANALYSIS RESULTS FOR 1100-EM-1 WATER SAMPLES

ENTERED BY DATE

REVIEWER wJ DATE 3/.3 r l92

Client ALO Tritium .1- Rel. Pct. Pct. Spike
Sample No. Sample No. (pCl/L) 1 sigma' Difference Recovery

B015S9 92-2728 [100[ 130

B015T1 92-2729 [120[ 130

B015T3 92-2730 [1901 130

B015T5 92-2731 1-401 130
B015T7 92-2732 1-901 130

B015T9 92-2733 [-101 130

B015V1 92-2734 1901 130

B015V3 92-2735 [120] 130
B015V8 92-2738 11301 130
B01BV6 92-2744 [-50) 130
801BV9 92-2745 11701 130
B018V9 92-2745-D [310) 130

801BV9 92-2745-MS 32720 420 74

BOIBV9 92-2745-MSrc 32680 420

Blank spike" 39290 480 18 89
Blank spike" rc 39390 480
Blank- [3001 130

801BW2 92-2746 (240[ 130

B01BW5 92-2747 5100 170

B01BW5 92-2747ro 4800 170

801BW8 92-2748 [ 1001 130
B01BX1 92-2749 1160 140

B01C38 92-2750 450 130
B01C11 92-2751 [3801 130
B01C28 92-2752 13501 130

D = duplicate
MS = matrix spike
rc = recount
The method detection limit is estim ated to be 450 pCdL. The obtained values below the
detection limit, provided in brackets, are presented for statistical purposes only. The
error associated with them is very l arge relative to the obtained value.

' One sigma uncertainties are based on propagation of
mass, volume, and counting uncertainties.

* Blank and Blank Spike - used Milli-O water

Ci01.-UUJ
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QUALITY CONTROL DATA REVIEW

Project/Work Package: 19432/M82776

Project/WP Title: 1100-EM-1 Groundwater Characterization

Requested Analysis: Tritium

ALO Sample Numbers: 92-02728 - 92-02735, 92-02738, 92-02744 - 92-02752

I have reviewed the data specified above for completeness and compliance with
project requirements.

^
2
G9"-/^^ r^" /9 %-

3. Leland Danie Date
Data Quality Officer
Analytical Chemistry Laboratory

I.,
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^^^Batteue
Pacific Northwest Laboratories

o.tt February 4, 1992

To Nancy Wynhoff

From Sandy Fadeff,e. t. ,1&4s

s,bj«, Tritium Analysis on 1100-EM-1 SamDles

Prol<a Numbar 19432

Imamd Dixribu,fun

B. Prentice
1100-EM-1 File
File/LB

The tritium analysis procedure, PNL-ALO-441, Radionuclide Separation and
Analysis Procedure for Tritium, may be confusing with regard to section 4.4.1
and F, the recovery correction factor (section 6.2). This memo is intended
to clarify any confusion.

rr

.^

Neither the proposal nor the ARF requires the need of a recovery correction
factor. In the past this factor has been determined to be about 95%. It is
believed this factor will add another measure of uncertianty to the final
results. The recovery (or accuracy) of the method will be determined based on
the results of the matrix spikes and blank spikes. For purposes of
calculations ( section 6.4), the F. factor will be considered 100%.

E•w.16Wm1 (,U/sq
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M82775 Tritium Analysis Instructions Page 1 of 2
for 1100-EM-1 Water Samples

Prepare the following samples, duplicate, blank spike, matrix spike and blank
according to the procedure PNL-ALO-441, Rev.0. Be sure to measure the aliquot
of water for BS-2745 and MS-2745, since this is needed to calculate recovery
of the tritium spike.

Sample ID Type Volume Spike Soln. Spike Vol.

92-2728 water 50 ml -

92-2729 water 50 ml -

92-2730 water 50 ml -

92-2731 water 50 ml -

92-2732 water 50 ml -

92-2733 water 50 ml -

92-2734 water 50 ml -

92-2735 water 50 ml -

92-2738 water 50 ml -

92-2744 water 50 ml -

92-2745 water 50 ml -

92-2745D water 50 ml -

MS-2745 water 50 ml #52733-109-100 500ul

BS-2745 MilliQ H20 50 ml #52733-109-100 500u1

BL-2745 MilliQ H20 50 ml -

92-2746 water 50 ml -

92-2747 water 50 ml -

92-2748 water 50 ml -

92-2749 water 50 ml -

92-2750 water 50 ml -

92-2751 water 50 ml -

92-2752 water 50 ml -

G02-v00



M82775 Tritium Analysis Instructions Page 2 of 2
for 1100-EM-1 Water Samples

Double-distill each sample.

Prepare duplicate aliquots of each distillate and count them per PNL-ALO-443,
Rev.0.

Also prepare and count the following as required by PNL-ALO-441, Rev. 0:

Distilled Water Standards (for d/c) and Blanks (for bkgd): These are
pipetted only and not distilled. (See Exhibit 2, page 1 of PNL-ALO-441):

2 4ml blanks pipetted from stock of distilled deep well water
Distilled deep well water with 50u1 of tritium spike ri52733-109-1
Distilled deep well water with 100u1 of tritium spike #52733-109-1

,..

11

Since no raw water std has been requested to determine a recovery correction
factor, F., calculate assuming F. = 100%.

H31100EM.INS
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Pipet No.

VA -S

TRITIUM ANALYSIS LOG SHEET

Nominal Vol. Calibrated Vol. + Error

50 lambda ^ 43±U Uon3 1

Page 1 of 2

Date Pipetted

9- 7 -9-?

5114 -6 100 lambda c.n9Sb± 0•G)o(j 1 m1 ^ 7-Ya

yA -t'3 4 ml , 3.cl,^2 ;;)3 6 ,00 G2, ml a--1-4a

YA -i o 500 lambda n.snna± o. o028 ^ 1 a 7-9 a

0ea c12.e54a-70 y•
---------------

COUNTING ALIQUOTS FOR ALL SAMPLES:

-!^e-. cdp Ka^ ^ a ek+tk r^n.
- -------------------------------------

Sample No: 92-2728

Nominal Vol:

Sample No: 92-2730

Nominal Vol: y I

Sample No: 92-2732

Nominal Vol: I

Sample No: 92-2734

Nominal Vol: y n ^

Sample No: 92-2738

Nominal Vol:

Sample Not 92-2745

Nominal Vol: i/,,,,C

Sample No: MS-2745

-K-Vol. to distill 118, 1996.t o,0 9 7a

Spike ID: claci 33-ioi-ic0

Nominal Spike Vol : s-oo ^,

Sample No: 92-2729

Nominal Vol: y I

Sample No: 92-2731

Nominal Vol: 9.»I

Sample No: 92-2733

Nominal Vol: 4- 1

Sample No: 92-2735

Nominal Vol: LI I

Sample No: 92-2744

Nominal Vol : L( ,.., ^

Sample No: 92-27450

Nominal Vol:

Sample No: BS-2745

-9<Vol . to distilt ?J?.199dEQ•oµ:

Spike ID:

Nominal Spike Vol: soo >,

Nominal Vol: ^/.,--^Nominal Vol: 4

Sample No: BL-2745

Nominal Vol: y f

yR-iy 9,b393 ^ o.oa^^a ^\

Sample No: 92-2746

Nominal Vol: q,.,.,p

Csx) 40^ MS t as ve1.+o

GOF:-OO^



TRITIUM ANALYSIS LOG SHEET Page 2 of 2

Sample No: 92-2747

Nominal Vol:

Sample No: 92-2749

Nominal Vol:

Sample No: 92-2751

Nominal Vol:

Sample No: 92•2748

Nominal Vol:

Sample No: 92-2750

Nominal Vol: y „ v

Sample No: 92-2752

Nominal Vol: y ^J

Blanks ( Bkgds): Nominal Volume, each Y„,y

Distilled Water Stds: Spike i.d. q27;;-iof-

Std #1 nominal vol. c p'A Std #2 nominal volume i6n,\
,.....

^19^92
Ana yst's S:gnature Date Re^ewer's i ature

1
Date

H31100EM.LOG
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i%^. ^ '3 14

,,.

matrelle 3000 TRI CARB

MATRIAI

^ e-i B10 IJ OTMEF

CONTqOL SETTINGS:

FV

2 RAO

21_i RAO

-_

GAIN;

REO GREEN

I WINDOW SETTINGS:

COUNTING DATE(5) ISOTO1 PE(5)
^

RED GREEN

WINDOW WIDTM;

TIME 6ASE SELECTOR SWITCF

D .01 MIN, u sEG.

A
B

C O

OPERATOR•S INITIALS: '

ON p

C

J' OFF

E%T. STD.:

E ON ^OFF

POS. SAMPLE DESIGNAiION
$AMPIE

>LIOOT

A!IME

3AMPlEO
LOG. NO.

DATE-TIME

qECE1VED REMAqKS

lJy/ Seclem oo^&(i

a a ^¢ N

^ Ll3 fl 2)c 1
5'4 ! k 2

a4^ uo^ G.k

---a4(o 10 -

V4 a-07Q

a9 9^- a7^9 A __ ^1

-
-- -

aro' " 3

as 1 a •173o q

as1)
^53 9a- -73

^

r-

`_

^

_

-

^Jy (1

^ss a- ^
a^^l
as 4a- ary3

a^8 1 N -^

a s9 ! 2 -,7 73V4 --- --
aGO i " 3

^

s^ A ^
8G 9^- a'1 3 5/^-

^-- --r-
_ /̂ - -

. p

a 43 ' 4a - a 3 A^ i ^ --+
I ^---

7yLLA_
^-a^ra

-7
y

19 - --_arD^ 1^ 3

1^^^^.^ ^.flaf^^ z/zv/FZ ^
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M,^a

^.

00 ^L ^ ^ ^^D2+ l a -,_ya }D ^

^^s Banelie ^ 3000 TRI CARB

MATRIX: CONTROL SETTINGS:

^^ q 16-1 910 OTHER
HV'__

^ Iti-2 RAD
GAIN:

q 11-A RAO RE'O

WINDOW SETTINGS;

COUNTING O4TE(5) ISOTOPE(5)
RED

WINOOW WIOTH

TIME BASE SELECTOR SWITCH' A

E.01 MIN. u 5lC. C

OPERATOR'S INITIALS: EXT. STO.:

ON OFF EOM

SAMPLE DATF-TIME DATE-TIME
POS. SAMPLE DESIGNATION ALIGUpT SAMPLED LpG' NO. RECEIVED

tn 9a-a- usT 4

7 -7 1'

a^ I hk9- a7US
a^a r3
a73 i ^L-a74sq

a 7y 1,

^-7 vs

^)

02

1) U

-^-, y 9 4
a

^ a-J-r^ co A
^

a-a151 A

R

iR

124 n1-)p

0

GREEN

GFEEN

B-^

OFF

REMARKS

^ •y'a J a'^-/^ /^^i

GD2-008
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f^N

Batteiie 3000 TRI CARS

MATRIx;

16-2 BID F7OTMER

CONTROL SETTINGS

RV

710-2 RAO

q I-i RAO

GAIN:

REO GREEN

WINOOW SEITINGS:

COUNTIM1G DATE(5) ISOTOP1(5)

^

RED GREEN

a, a-ya +oa-is 5a WINDOW WIDTN

TIME BASE SELECTOR SWITCH

E1.01 MIN. .I SEC.

B

C
.

OPERATOR•5 INITIALS:Zrf'JY)

Orv ^'U31-IZ-9i OFF

EXTSTD.; I^

uON ^OFF

POS. SAMPLE OESIGNATION
5'^'MPLE

ALIQUOT

OATE-TIME

AMPLLO LOG. NO.
OATE-TIME

RECfIVEO REMARKS

2 Do&

2 93 a 8'
?9 &.X 1
^9s' $Lkz.
a9lo

r---

Q97 - - -
199z- 2-7yP 4

42-a -77 q
2. 1 .g -{^-- -

3 5aa
iaa

5-27NS-4
(0 1 g

I d 1 i

- ---^ --+^
'

- -

---^-------
--------------

^
-^----i----

---
- ---- -

I

------
--^---

90-1]00-124 111-71) aa ^^ ^' /^-92
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--------------------------- ---------------------------- -
00278

...

FROG 1 USER 1

CNT CH 12 1 TIMES
CSS 1 TIMES
SCR =2i1
AQC =N0
RCM =N0
CALC= 1
PST = 100.00 MIN
QCF = 0 H#
CH 1 1.00 2 SIGMA 7C

.0 LSR

.0 BKG
.00 2 SIGMA B

0 LL
397 UL

CH 2 1.00 2 SIGMA %
.0 LSR
.0 BKG

.00 2 SIGMA B
180 LL
397 UL

SAMP POS CH CPM 2S"/. TIME ELTIME SCR

772 B ooa 81 i1 241 1 14. 75 5. 20 100. 00 101 .09
2 11. 39 5 .92

2 242 1 57845. 45 . 94 . 77 101 .99
2 52518. 18 .99

3 243 1 13. 14 5. 51 100 .U0 202 .84
2 11 .71 5 .84

4 244 1 -12. 24 5. 71 100 .00 303 .68

r

907 J^ 000cn0&

891 $-Lk.^

892 '3Lk a
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11.6^'.,.,.
.,v a.,_... ..,

23 263 1 13 .5.5 100. 00 2024. 71
2 11 7 7 TJ

24 264 1 12.87 5.57 100. 00 2125. 56
2 11 .3'586

25 265 1 1?_ _.11 5.74 100. 00 2226 .40
2 11.06

26 266 1 13 05 5.53 100 .00 2327 .25
2 11ti7 5.8

27 267 1 12.41
5.98

100 .00 2428 .10
2 11.17

28 268 1 19 78 518 100 .00 2528 .94
2 12.52 5.65

ai^^ ,l q

0895 9 a - ^ ^38 ^

903

913 1UyA

894 d

900 92^]7ys A

908 p

------------------------------------------------- -----------------
00280

-.,

'T

SAMP POS CH CPM 2S% TIME ELTIME SCR

29 269 1 13 2' 5 50 100. 00 2629 .87 .887 9 ;2-2744rD Q
2 11.73 5.83

30 270 1 13.64 5.41 100. 00 2730 .68 .903
2 12.33 5.69

31 271 1 92.57 2 . 07 100. 00 2 831 . 77 . 760 zn S-?-7 '/5- q
2 70.41 2

32 272 1 91. 70 2. 08 100. 00 2032 .86 .756 ,. 3
2 69.33 24V

.33 -273 1 13.35 5.47 100. 00 3033 .71 .893 Qt -.774s A
2 1.93 5-7$'

34 274 1 13.49 5.44
-
100. 00 3134 .56 .899

2 11^ 5.73-

35 275 1 106.47 1.93 100. 00 3235 .68 .759 74p A
2 TC-T4 2.22

36 276 1 1 09 71 t 90 100. 00 3336 .79 .754
2 82.80 2.19

37 277 1 1 3 . 58 5 . 4 2 1 00 . 00 3437 .64 . 896 4 2- J7V6 4
2 12.18 5.73

38 278 1 12 96 5.55 100, 00 3538 .49 .904 8
2 11.72 5.84

^\

39 279 1 24 49 4 04_ 100. 00 3639 .39 .832 42 -^27 y 72 20.40 4.42 ,4

Go;^-t^13



2 20. 71 1. d9

41 261 1 12 . 66 5.62 100 .00 3841 .14
2 'r1. 36 5. 93

42 282 1 501. 06 . 89 100 .00 3942 .09
2 318. 76 1 .11

43 283 1 15 6' 5. 06 100 .00 4042 .92
2 13. 63 5 .37

44 284 1 15. 37 5. 10 100 .00 4143 .78
2 .,"S 7 S.d2

45 285 1 13. 91 5. 36 1 00 .00 4244 .63
2 12 .47 5 .66

46 286 1 13 63 5 4 1 100 .00 4345 .48
2 12 .33 5 .69

uuu I ^

^

897 97-?7448 A

636 l ^ /3 /\\>

885 92'27y9/^

882 1 b

896 9a •a7saR

904 1^ B

-'-----------------------------------------------------------
00281

SAMP POS CH CPM 2S% TIME ELTIME SCR

47 287 1 13.56 5.43 100 .00 4446.41 .913 `/2-Z)75-1Q
2 12.39 5.68

48 288 1 13.64 5.41 100.00 4547.22 .897
2 -S

49 269 1 13.41 5.46 100.00 4648.07 .918 1-^;75- Jq
2 12.32 5.69

50 290 1 13.695.40100 .00 4748.92 .912
2 12.49 5.65

51 291 1 9.16 6.60 100.00 4349.75 .943
2 8.64 6.80

slL^l

GUti-C114



♦ l\VV 1 U.iGn 1

CNT CH 12 1 TIMES
CSS 1 TIMES
SCR =Zi1
AQC =N0
RCM =N0
CALCz 1
PST = 100.00 MIN
QCF = O H $$
CH 1 1.00 2 SIGMA 9a

.0 LSR

.0 BKG
.00 2 SIGMA B

0 LL
397 UL

CH 2 1.00 2 SIGMA %
.0 LSR
.0 BKG

.00 2 SIGMA B
180 LL
397 UL

SAMP POS CH CPM

^

a,^a^ ^ o^a

2SG TIME ELTIME SCR

1 292 1 ^,Q 1 5. 15 100. 00 101. 09 .791 B0a2d/1
2 11.89 5. 79

2 293 1 57418. 16 . 95 . 77 102 . 00 .908 HD u O^ e k
2 52148.05 . 99

3 294 1 13.27 5. 48 100. 00 202. 85
2 11.87 5. 60

4 295 1 13.08 5. 52 100. 00 303. 70 .905 Q,(^ 2
2 11.84 5 .81

5 296 1 13.39 5. 46 100. 00 404. 55 .908 AT 79YIA
2 12.16 5 .73

6 297 1 13.37 5 .46 100. 00 505. 40 .890 1 -6
2 IT^JI 5 .79

7 298 1 13.71 5 .40 100. 00 a06. 25 .916 9 7-^2 -7 qdA
2 2.57 5 .64

8 299 1 13.10 5 .52 100 .00 707. 10 .922 3^ /
2 T2.6T 5 .75

,

9 1 1 24.63 4 .03 100 .00 808 .02 .827 92 -2-744 7,q
2 20.38 4 .42

10 2 1 24.94 4 .00 100 .00 908 .92 .822 g
2 20.51 4 .41

----------------------- ----- ---------------------------
00286

G02-015
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TRITIUM CALCULATIONS FOR LIQUID SAMPLES, page 1
FOR PNL-ALO-441 not using Recovery Factor, Fw

Spreadsheet file name: H3LIQGEN, Rev. 1 (1/8/91)
Data file name: EM13H2 Entered by: DLM
Date Counted 02/12/92 Date Calc'd 02/29/92
Sample Counting Time,min 100.00

Tritium Std No. 52733-109-1
Date Calibrated 10/23/90 Activity- 1.022E+06 dpm/ml

aliquot error
--I.D.-- ml ml --cpm-- 25%

Blank #1 3.9223 0.0062 13.27 5.48
Blank #2 3.9223 0.0062 13.08 5.52

Avg 13.18
Std dev 0.13
Propagated, lsigma 0.26

50u1 Std 0.0493 0.0003 12925.17 0.85
100u1 Std 0.0990 0.0001 26293.26 0.85

Avg d/c
Std dev

r" Propagated, 1 sigma

-------SAMPLES---------

aliquot error
--I.D.-- ml ml --cpm-- 2S%

Sample I.D. - 92-2734
dup 1 3.9223 0.0062 13.39 5.46
dup 2 3.9223 0.0062 13.37 5.46

avg
std dev

propagated, 1 sigma
MDA (propagated) <

Sample I.D. - 92-2748
dup 1 3.9223 0.0062 13.71 5.40
dup 2 3.9223 0.0062 13.10 5.52

avg
std dev

propagated, 1 sigma
MDA (propagated) <

error- 1.748E+04 dpm/ml
Half-Life = 12.3 years

d/c
d/c error

3.622 0.068
3.575 0.063

3.598
0.033
0.046

error,
pCi/ml pCi/ml

0.089
0.081

0.184
0.184

0.085
0.006
0.130
0.450

0.221
-0.031

0.186
-0.183

0.095
0.178
0.131
0.450

4

GO2--U1";'



TRITIUM CALCULATIONS, page 2 Date Counted:
Filename:

aliquot error
--I.D.-- ml ml --cpm-- 23%

Sample I.D. = 92-2747
dup 1 3.9223 0.0062 24.63 4.03
dup 2 3.9223 0.0062 24.94 4.00

avg
std dev

propagated, 1 sigma
MDA (propagated)

Sample I.D. = BS-2745
dup 1 3.9223 0.0062 109.74 1.90
dup 2 3.9223 0.0062 107.24 1.93

avg
std dev

propagated, 1 sigma
MDA (propagated) yL'

)
Sample I.D. = MS-274^S-

dup 1 3.9223 0.0062 91.99 2.08
dup 2 3.9223 0.0062 92.50 2.07

avg
std dev

propagated, 1 sigma
MDA (propagated)

G'o:L,. /'/f/, &,C/.^ P -^4-1 z
ENTERED BY/DATE

pCi/ml

4.734
4.862

4.798
0.091
0.169

NA

02/12/92
EM13H2

error,
pCi/ml

0.239
0.240

39.905 0.681
38.872 0.669

39.388
0.731
0.477

NA

32.570
32.780

0.587
0.590

32.675
0.149
0.416

NA

RNVIEW
LrA!,y .,A[3, 9,2

GO^:-U15



TRITIUM CALCULATIONS FOR LIQUID SAMPLES, page 1
FOR PNL-ALO-441 not using Recovery Factor, Fw

Spreadsheet file name: H3LIQGEN, Rev. 1 (1/8/91)
Data file name: 110oEM3H Entered by: DLM
Date Counted 02/07/92 Date Calc'd 02/29/92
Sample Counting Time,min 100.00

Tritium Std No. 52733-109-1
Date Calibrated 10/23/90 Activity= 1.022E+06 dpm/ml

aliquot error
--I.D.-- ml ml --cpm-- 2S%

Blank #1 3.9223 0.0062 13.14 5.51
Blank #2 3.9223 0.0062 12.24 5.71

Avg 12.69
Std dev 0.64
Propagated, lsigma 0.25

50u1 Std 0.0493 0.0003 13128.94 0.85
100u1 Std 0.0990 0.0001 26101.90 0.85

Avg d/c
Std dev
Propagated, 1 sigma

-------SAMPLES---------

aliquot error
--I.D.-- ml ml --cpm-- 2S%

Sample I.D. = 92-2728
dup 1 3.9223 0.0062 12.94 5.55
dup 2 3.9223 0.0062 12.94 5.55

avg
std dev

propagated, 1 sigma
MDA (propagated) <

Sample I.D. = 92-2729
dup 1 3.9223 0.0062 13.34 5.47
dup 2 3.9223 0.0062 12.64 5.6i

avg
std dev

propagated, 1 sigma
MDA (propagated) <

error= 1.748E+04 dpm/ml
Half-Life = 12.3 years

d/ c
d/c error

3.568
3.604

0.067
0.064

3.586
0.025
0.046

pCi/ml
error,
pCi/ml

G. 103
0.103

0.103
0.000
0.128
0.440

0.268
-0.021

0.124
0.204
0.128
0.440

0.181
0.181

0.183
-0.179

Goz-uly



TRITIUM CALCULATIONS, page 2 Date Counted: 02/07/92
Filename: 1100EM3H

aliquot error error,
--I.D.-- ml ml --cpm-- 23% pCi/ml pCi/ml

Sample I.D. = 92-2730
dup 1 3.9223 0.0062 13.21 5.50 0.214 0.182
dup 2 3.9223 0.0062 13.11 5.52 0.173 0.182

avg 0.194
std dev 0.029

propagated, 1 sigma 0.129
MDA (propagated) < 0.440

Sample I.D. = 92-2731
dup 1 3.9223 0.0062 12.36 5.68 -0.136 -0.178
dup 2 3.9223 0.0062 12.85 5.57 0.066 0.180

avg -0.035
std dev 0.143

propagated, 1 sigma 0.127
MDA (propagated) < 0.440

aliquot error error,
--I.D.-- ml ml --cpm-- 2S% pCi/ml pCi/ml

Sample I.D. = 92-2732
dup 1 3.9223 0.0062 12.33 5.69 -0.148 -0.178
dup 2 3.9223 0.0062 12.61 5.63 -0.033 -0.179

avg -0.091
std dev 0.082

propagated, 1 sigma 0.126
MDA (propagated) < 0.440

Sample I.D. - 92-2733
dup 1 3.9223 0.0062 12.71 5.60 0.008 0.179
dup 2 3.9223 0.0062 12.64 5.62 -0.021 -0.179

avg -0.006
std dev 0.020

propagated, 1 sigma 0.127
MDA (propagated) < 0.440

aliquot error error,
--I.D.-- ml ml --cpm-- 2S& pCi/ml pCi/ml

Sample I.D. = 92-2735
dup 1 3.9223 0.0062 13.14 5.51 0.185 0.182
dup 2 3.9223 0.0062 12.83 5.58 0.058 0.180

avg 0.121
std dev 0.090

propagated, 1 sigma 0.128
MDA (propagated) < 0.440

GVRr-V4U
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TRITIUM CALCULATIONS, page 3 Date Counted:

Filename:

aliquot error
--I.D.-- ml ml

Sample I.D. = 92-2738
dup 1 3.9223 0.0062
dup 2 3.9223 0.0062

avg
std dev

propagated, 1 sigma
MDA (propagated)

Sample I.D. = 92-2744
dup 1 3.9223 0.0062
dup 2 3.9223 0.0062

avg
std dev

propagated, 1 sigma
MDA (propagated)

aliquot error
--I.D.-- ml ml

Sample I.D. = 92-2745
dup 1 3.9223 0.0062
dup 2 3.9223 0.0062

avg
std dev

propagated, 1 sigma
MDA (propagated)

Sample I.D. = 92-2745D
dup 1 3.9223 0.0062
dup 2 3.9223 0.0062

avg
std dev

propagated, 1 sigma
MDA (propagated)

aliquot error
--I.D.-- ml ml

Sample I.D. $ MS-2745
dup 1 3.9223 0.0062
dup 2 3.9223 0.0062

avg
std dev

propagated, 1 sigma
MDA (propagated)

--cpm-- 2S%

13.15 5.51
12.87 5.57

<

12.11 5.74
13.05 5.53

--cpm-- 258

12.41 5.67
13.78 5.38

13.22 5.50
13.64 5.41

NA

--cpm-- 2S%

92.57 2.07
91.70 2.08

NA

pCi/ml

0.189
0.074

0.132
0.082
0.128
0.440

-0.239
0.148

02/07/92
1100EM3H

error,
pCi/ml

0.182
0.180

-0.177
0.181

-0.045
0.274
0.127
0.440

pCi/ml

-0.115
0.449

error,
pCi/ml

-0.178
0.185

0.167
0.399
0.128
0.440

0.218 0.182
0.391 0.184

0.305
0.122
0.129

error,
pCi/ml pCi/ml

32.898
32.539

32.718
0.253
0.415

0.589
0.585

GO2-U41
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TRITIUM CALCULATIONS, page 4 Date Counted:
Filename:

aliquot error
--I.D.-- ml ml

Sample I.D. = BL-2745
dup 1 3.9223 0.0062
dup 2 3.9223 0.0062

avg
std dev

propagated, 1 sigma
MDA (propagated)

Sample I.D. = BS-2745
dup 1 3.9223 0.0062
dup 2 3.9223 0.0062

avg
std dev

propagated, 1 sigma
MDA (propagated)

aliquot error
--I.D.-- ml ml

Sample I.D. = 92-2746
dup 1 3.9223 0.0062
dup 2 3.9223 0.0062

avg
std dev

propagated, 1 sigma
MDA (propagated)

Sample I.D. = 92-2747
dup 1 3.9223 0.0062
dup 2 3.9223 0.0062

avg
std dev

propagated, 1 sigma
MDA (propagated)

Sample I.D. = 92-2749
dup 1 3.9223 0.0062
dup 2 3.9223 0.0062

avg
std dev

propagated, 1 sigma
MDA (propagated)

--cpm-- 2S&

13.35 5.47
13.49 5.44

NA

106.47 1.93
109.71 1.90

NA

--cpm-- 2S$

13.58 5.42
12.96 5.55

24.49 4.04
25.63 3.95

NA

15.62 5.06
15.37 5.10

NA

pCi/ml

0.272
0.329

0.301
0.041
0.129

02/07/92
1100EM3H

error,
pCi/ml

0.183
0.183

38.622 0.663
39.956 0.680

39.289
0.944
0.475

error,
pCi/ml pCi/ml

0.367
0.111

0.184
0.181

0.239
0.181
0.129
0.440

4.860
5.329

0.237
0.243

5.094
0.332
0.170

1.207
1.104

1.155
0.073
0.136

0.194
0.192

GO;c:-O2F•



TRITIUM CALCULATIONS, page 5 Date Counted: 02/07/92
Filename: 1100EM3H

aliquot error error,
--I.D.-- ml ml --cpm-- 2S% pCi/ml pCi/ml

Sample I.D. = 92-2750
dup 1 3.9223 0.0062 13.91 5.36 0.502 0.185
dup 2 3.9223 0.0062 13.63 5.41 0.387 0.184

avg 0.445
std dev 0.082

propagated, 1 sigma 0.131
MDA (propagated) NA

Sample I.D. = 92-2751
dup 1 3.9223 0.0062 13.56 5.43 0.358 0.184
dup 2 3.9223 0.0062 13.64 5.41 0.391 0.184

avg 0.375
std dev 0.023

propagated, 1 sigma 0.130
MDA (propagated) NA

Samgle I.D. = 92-2752
dup 1 3.9223 0.0062 13.41 5.46 0.297 0.183
dup 2 3.9223 0.0062 13.69 5.40 0.412 0.184

avg 0.354
std dev 0.082

propagated, 1 sigma 0.130
MDA (propagated) NA

L,A r//J7/,&', 2--?^ -^r z o.^lI'!' 3^3/,.2
ENTERED BY/DATE VIEWE DATE

GUti-U.zo
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Building 329 Radiochemistry
Sample Log-In Form

,.,

^

Requester .2 00 BY I Date 3-.3 1-9 a..

Phone ^, -Sff0.2 Mail Stop P7-27 Project No.

Wk Pkg No. Date Required Impact Level ^L

SOW No. Specify QA requirements if other than GPS for III
or 1 blan,-k 1upZr e, and 1 blank spike per batch for I or 11.

.a¢e- T 2

Sample Description

Analyses Required Ta( T , P_ti
'

, yOS^.. j/-(

Radioactive Contaminants / Estimated Level

13 0 151+7 n 2 ^yO op i

Bvi sGy

Other Sample Hazards (e.g. toxic, acid, caustic, etc.)

Excess sample pickup and removal contact

Sample Identification Number: 329 ID:

ph.

Bn1 Sr-7

[30iS1^9

login.FRM

1^38

1,^39

GO;c:-O27
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From Sandy Fadeff

Project Nunlber 19432
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File/LB

snb;zct Activity Analysis Using Liauid Scintillation
Counting on 1100EM1 Samoles

Liquid scintillation counting ( LSC) was used for measurement of the beta
spectra of six groundwater samples and the corresponding QC samples. A QA
approved procedure has not been written to cover this activity. Therefore,

« all effort in performing this analysis is documented herein.

A 500 ml aliquot of each sample was concentrated by evaporation to 25
ml. From this a 10 ml portion of each sample was transferred to a 20 ml LSC
vial and mixed with 10 ml Instagel liquid scintillation cocktail. This latter
step was performed in duplicate for each sample. The samples were transferred
to building 325 for counting on a low background 2260XL liquid scintillation
counting system (serial number 103039). The LSC was operated per the
manufacturer's instructions. The energy region analyzed ranged from 0 to 2000
keV. The low background mode of operation covers the range from 0 to 500 keV.

The LSC sample and standard spectra resulted in significant quenching.
(This is noted by the "tSIE" factor where a number of 1000 signifies no
quenching and the lower the number the more quenching occurs.) Quenching
results in peak shifting to lower energy levels, peak broadening and lowering
of intensity. Quenching may be caused from the varying amounts of salt in the
samples or to the HNO3 added to the samples as a preservative in the field, or
perhaps a combination of the two. The blank and blank spike resulted in more
quenching than all but one of the samples. The reason for this is unknown.
It is suspected that too much HNO3 was added in an attempt to imitate the
sample matrix. More effort would be required to resolve this problem.

In order to compensate for the significant amount of quenching in the
samples, further analyses were performed to create a quench curve. This
entailed analyzing a constant amount of 99Tc with various amounts of
nitromethane (to cause the quenching) added to the Instagel scintillator. The
resulting quench was not enough to bracket the sample quenching. Therefore,
the blank spike from the sample analytical run was used to provide the low-end
quench point (tSIE = 41). From the spectra obtained, the location (in keV
units) corresponding to the maximum counting rate was determined visually.
This peak location for each quenched 99Tc standard was plotted as a function
of the tSIE factor by hand, establishing what appears to be a linear fit. The
sample tSIE factor was located relative to the line identified by the curve
(hand drawn) so that the approximate region expected for the 99Tc peak could
be located. The theoretical peak location was then compared to the sample
peak location(s).

Hol-oui
EU-190p001(10/96)
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Page 2

Despite the severe quenching encountered, some general statements can be
made to help interpret the results of these beta spectra. Because quenching
causes the energy peak to shift to lower energies and it tends to broaden
peaks, the results given should be considered a^ approximate rather than
absolute. Good agreement with the theoretical 9Tc locations and the sample
peak locations is obtained for all samples except one, B015V1 (which had the
most quenching). The shape of this sample spectrum does not conform with the
other sample spectra shapes. It displays a broad leading shoulder on the peak
located at about 7 keV (theoretical 9Tc peak at 3keV). This may be due to
the extreme quenching of this sample (tSIE equals 29), an instrumental or
procedural limitation, or more likely, a combination of beta peaks. Sample
number 8015V3 displays two peaks, one in the expected 99Tc region and the

- other at a higher energy. Sample number 801C28 was difficult to interpret in
that the beta spectrum was very broad with no definitive peaks, and it was
close to the background. Signal above the background was evident in the 99Tc
region. It appears that two very low level peaks may be present with energies
greater than that of the 99Tc. The activity of samples B015T1, B015T3, and
B015V8 appears to be solely due to 99Tc. A tabular summary of the results is
attached.

In order to enhance this study a quench curve should be generated with
more points close to the sample quench points (tSIE ranging from 29 to 144).
In order to better define the energies of the other peaks, an analytical
strategy will need to be developed. This was considered beyond the scope of
the phase 1 part of this program.

Due to the high quenching of these samples as well as to the presence of
higher energy peaks, it was not possible to determine endpoint energies. No
alpha activities are represented in these LSC spectra. The low-background
mode of instrument operation was used and it rejects alpha pulses.

lsc.rpt
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1100EM1 LIQUID SCINTILLATION COUNTING RESULTS

Fit
Sample ID
---

ALO # tSIE Factor keV'
--------

B01 5T1

----------

92-02729

--------------

65

----------

8-8.5
B015T3 92-02730 63 8-8.5
B015V1 92-02734 29 2.5-3
B015V3 92-02735 81 10.5-11
B015V8 92-02738 144 20-21
B01C28 92-02752 71 9-9.5
B015C28 matrix spike 139 19-20

'Tc-99 peak location based on curve fit
"Appears to be a mixture of peaks

3 :

Peaks found (keV)

first second third

8-9

8-9

2.2-7 "

9-10 30-32

23
7 23

20

60

,/ k. s111/92-
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QUALITY CONTROL DATA REVIEW

Project/Work Package: 19432/M82776

Project/WP Title: 1100-EM-1 Groundwater Characterization

Requested Analysis: Liquid Scintillation Counting

ALO Sample Numbers: 92-02729, 92-02730, 92-02734, 92-02735, 92-02738,
92-02752

I have reviewed the data specified above for completeness and compliance with
project requirements.

J. land Daniel
Data Quality Officer
Analytical Chemistry Laboratory

3do jv
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TEST INSTRUCTIONS FOR ANALYSIS OF 1100-EM-1
SAMPLES BY LIQUID SCINTILLATION COUNTING

1. Perform this work in lab IOA. Evaporate 500-m1 aliquots of the following
samples, blank, blank spike and matrix spike to a volume of 25 ml.

To prepare blank and blank spike, use 500 ml Milli-Q water and 1 ml g, HN03.

Sample ALO Spike
Number Number

B01C28 92-2752
B015T1 92-2729
B015T3 92-2730
8015V1 92-2734
B015V3 92-2735
B015VB 92-2738

^1ank
^\^Blank Spike 500 ul of Tc-99 spike*

B01C28 92-2752X ^`' Matrix Spike 500 ul of Tc-99 spike*

*To prepare Tc-99 spike:

a) Calibrate 10 ul pipet.

b) Remove 10 ul of Tc-99 52733-80-RS-4, accurately dilute to 10 ml usin
^volumetric flask or by weighing. Record all data. n/o '- ^?^e?>

_ -^, ^-..J :.a, .^ , o/MNNYON S-L0J7- Fo•/eod

c) Use 500 ul of this spike for the blank spike and matrix spike.

2. Transfer two 10-ml portions of each sample into 20-m1 glass LSC vials, then
add 10 ml of Instagel liquid scintillation cocktail to each. Cap each vial
and mix thoroughly. Gel will be milky white.

3. Transfer samples to 325 building for counting. Diana or Bob can do this.
,.,

4. Jim Kaye will count with 2260XL Liquid scintillation counting system in 325
building, using low background mode, 0-2000 keV.

J/

9z

HOz-UO^



[? 7 - 9 9
TC^

Data Sheet
t^S• Io-a'^

Check if used
Procedure PNL-ALO-106 Rev.O, leach: t^A

a 3 c-S1.
Date Started ^- /3-9-7 Date Completed 2•/y-9Z

Tracer or S p ike Volumes
Isotope `79 Tj? Sample Added to: /L/.? 27S`2-

Pipette No. /o A- 26 Volume </ . 7^/ Date^ P{petted a-/ 2-qy
Spike ID ,^^733-F^ -/oo ^ Spike Activity G7.50dP,• d.5

Isotope Sample Added to:
Pipette No. Volume +/_ Date Pfpetted
Spike ID Spike Activlty

Sample ID, Aliquot Size, and Leachate Volume
^

Balan<e Bueber ^/,?- U6 - U/- 001. Tenpenture ( if weighing water saoples) 2 Z

-6',41.5- BLIn V.I.
$aepla ID Beaker at. BMer •$npl Sanple Vt or Vol -`i: Vol." UnnrtunU

9^..^-E ^v . 9 i2 s/o •
d^E o . ^/ 9 9 •

2 $c7 `/^• / .

/"!S' 2 7 2 0/• o /• v• o• 6

a 3 ,
2 0. 30. . z S 3/

9a- r ^ -7 y
9a-a7 D
92- 37 2^? tJ^ o /

Sample Volumes (if a pipet was used for a.all aqueous eaplea^

Pipette No. V A Volume +/- Date Pipetted

/ri^/` L n., ?^lO14 2
Ana yst Date 5evTewe Date

LECHDATA.LOG

^6/
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,5'2 7 33 -,,Ro - ^e S' • S^ / 4^0 /3 x /o s^ S ^ 5^

G? ^._Y_ a^v G.x^ (^ im n^e^ • 2 S! y 9-/- ^^,1

/ f f ro8
/,S^y/3x /C7r^S7^/^T(.o2VV^i' ooc^S"^ _ / 37c2.7-

a

,^t..

-.,

a/i1 /9Z
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Protocol #: 9 Name:JHK 14-Feb-92 16:31
Region A: LL-UL= 0.0 -10.0 Lc r= 0 Bkg= 0.00 %2 S igma=0.00
Region B: LL-UL=10.0 -150. Lc r= 0 Bkg= 0.00 7.2 S igma=0.00

• Region C: LL-UL= 0.0-2000 Lc r= 0 Bkg= 0.00 Z2 S igma=0.00
Time =300.00 QIP = tSIE ES Te rmina tor = Count
Low Level Coun t Mode

S# TIME CPMA CPMB CPMC tSIE FLAG ELTIME
1 300.00 12.18 7.29 41.12 44.0 B 304 3^ne,r,
2 300.00 12.88 0.00 12.22 40.3 607 8 S -A
3 300.00 8.32 23.85 33.63 139. 910 ly 5 27 S"2- A
4 300.00 13.23 34.25 48.00 144. 1213 92- 173s•A
5 300.00 2.40 7.71 10:76 70.9 1516 279

2 H
6 300.00 19.62 10.97 31.04 65.3 1820 2 72 9 A.7 300.00 27.46 12.56 40.15 62.6 2123 L730 A
8 300.00 37.82 0.00 36.59 29.3 2428 L 73N A
9 300.00 26.41 38.13 64.19 85.1 2731

^

L 735A
10 300.00 0.00 0.10 0.00 46.4 3034 t3 L A N C e

-- 11 300.00 12.28 0.00 11.06 40.7 3337 8 5- B
12 300.00 8.34 20.57 28.90 132. 3640 115 2-7-5 L3
13 300.00 16.93 35.83 53.64 136. 3943 qL- 2 738 314 300.00 2.78 7.70 10.87 67.6 4247 275 1$
15 300.00 20.69 10.49 31.29 62.2 4550 2 72 4 l316 300.00 27.84 12.57 40.14 62.3 4853 2 730 i317 300.00 33.73 0.00 30.36 29.5 5158

.
273{ g

18 300.00 29.05 37.57 66.34 80.7 5461 y,134,3

HoZ-uuI
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1100EM1

1.0

QUENCH CURVE GENERATION

tSlEfactor peaklocation

449 65 (52-70)

391 61 (40-65)

374 59 (41-70)

354 50 (43-60)
317 55 (50-60)
280 49 (35-55)
264 42 (32-55)
201 30 (25-35)
181 26 (22-32)
124 15 (12-25)
41 5 (4-6.2) From blank spike run 2/14/92.
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QUENCH CURVE SAMPLES FOR Tc-99 BY LSC

1. Prepare 5 vials, each containing 500 ul of Tc-99 sol'n 52733-80-1000 and
500 ul DI water.

Add the following:

VIAL

^ 1 19 ml Instagel
% 2 10 ul nitromethane 19 ml Instagel

3 20u1
4 50u1
5 100u1

First add the nitromethane, mix, then add the Instagel.

2. Prepare 5 vials, each containing 500 ul of Tc-99 sol'n 52733-80-1000 and 5
ml DI water.

Add the following:

VIAL

6 15 ml Instagel
-V-7 10 ul nitromethane 15 ml Instagel

20ul
50ul
100u1

.e.
Count with Packard 2260XL LSC system in 325 bldg.

rl^
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TEST INSTRUCTIONS FOR ANALYSIS OF 1100-EM-1
SAMPLES BY LIQUID SCINTILLATION COUNTING

1. Perform this work in lab 10A. Evaporate 500-m1 aliquots of the following
samples, blank, blank spike and matrix spike to a volume of 25 ml.

To prepare blank and blank spike, use 500 ml Milli-Q water and I ml Q HN03.

Sample ALO Spike
Number Number .

B01C28 92-2752
B015T1 92-2729
B015T3 92-2730
B015V1 92-2734
B015V3 92-2735
B015V8 92-2738 'I

lank1^ 8
- ^N''Blank Spike 500 ul of Tc-99 spike*

B01C28 92-2752^+,\" Matrix Spike 500 ul of Tc-99 spike*

*To prepare Tc-99 spike:

a) Calibrate 10 ul pipet.

b) Remove 10 ul of Tc-99 52733-80-RS-4, accurately dilute to 10 ml u s ing
volumetric flask or by weighing. Record all data. ^+Yo

. ^F•^ I ^ I -- :-L:''--•"-P :-... "` o/NA/HyON rz77J. Pa-^>ov

c) Use 500 ul of this spike for the blank spike and matrix spike.

2. Transfer two 10-ml portions of each sample into 20-ml glass LSC vials, then
add 10 ml of Instagel liquid scintillation cocktail to each. Cap each vial
and mix thoroughly. Gel will be milky white.

3. Transfer samples to 325 building for counting. Diana or Bob can do this.

4. Jim Kaye will count with 2260XL Liquid scintillation counting system in 325
building, using low background mode, 0-2000 keV.

1-/0 -72.'

. Q7 . a ,li

ciZ

HO41;-o:3y



x^x,'^u 5'a..'r. v

Lsaet+-i-ng Data Sheet
w a-t.

Check if used
Procedure PNL-ALO-106 Rev.O, leach: ^A

3 io-s].
Date Started a- i3 - 9.2 Date Completed /V- q'Z

Tracer or SQi9e Volumes pp^^ ^L
Isotope J?? Sample Added to: /L1 2 7S- z

Pipette No. /oA -^ Vo ume Date^ Pipet^.T-iZ-fL
Spike ID •S'z777-.Po -/ oo r-, Spike Activity 47.50r! -7,5

Isotope Sample Added to:
Pipette No. Vo ume +/- D ate ipette d
Spike ID SplkeActivlty t

4-`'L

Sample ID, Aliquot Size, and Leachate Volume

Balan<a Nuaber ^/O- U^e - U/- Oa^ ieepereture ( i( eeighing eater sanplea) Z Z

^•,.4 4voiln vol.
Sample ID BeaYer It BLer - Sepl Sample It or Vol -^ Volume Uncertnnt•r_

[Lea-^ eLU . 9 O . S /U •

tP!M o. 9 9•
S`U 5'• / •

1"I$1,27 Z /•O . /. U . p Z

a 3 .
2 U. 30. . Z- g-3 /.

149.2- r y
9.;2 -17 a 4-^03. ^
2- 7 7 3 7 ^b^«e ^ -^^ o /

Sample Volumes ( {f a pipet was used for small aqueous samples)

Pipette No. V A Volume +/- Date Pipetted

40192
Ana yst Date evleweV ,f- Date

LECHDATA.LOG

^a-°-`^ -^i7 ^.-^v ar.c-^ ^ L• ^ ^
N-`-^-^

wa--`°-

YO.>~^ Z-Z

HO^-O4t1



Protocol M: 9 Name:JHK 14-Feb-92 16:31
Region A: LL-UL= 0.0 -10.0 Lc r= 0 Bkg= 0.00 %2 Si gma=O.00
Regi on B: LL-UL=10.0 -150. Lc r= 0 Bkg= 0.00 %2 Si gma=0.00
Region C: LL-UL= 0.0-2000 Lc r= 0 Bkg= 0.00 %2 Si gma=0.00
Time = 300.00 OIP = tSIE ES Te rmina tor = Count
Low Level Count Mooe

Sk TIME CPMA CPMB CPMC tSIE FLAG ELTIME
-•^ 1 300 . 00 12 . 18 7.29 41 . 12 44.0 8 304 g L A u K

2 300.00 12.88 0.00 12.22 40.3 607 B 5- A
3 300.00 8.32 23.85 33.63 139. 910 Pt 5 2 7 S 2- A
4 300.00 13.23 34.25 48.00 144. 1213 92- 1 73 Sr A
5 300.00 2.40 7.71 10.76 70.9 1516 2772 A
6 300.00 19.62 10.97 31.04 65.3 1820 2•7g q P.
7 300.00 27.46 12.56 40.15 62.6 2123 1730 A
8 300.00 37.82 0.00 36.59 29.3 2428 Z 73N A
9 300.00 26.41 38.13 64.19 85.1 2731 1 73 5 A
10 300 . 00 0. 00 0.10 0.00 46.4 3034 B L A N C fj

_•,•, 11 300.00 12.28 0.00 11.06 40.7 3337 B 5- B
12 300.00 8.34 20.57 28.98 132. 3640 ('7 5 2. 7S2 $
13 300.00 16.93 35.83 53.64 136. 3943 92- 2 738 $
14 300.00 2.78 7.70 10.87 67.6 4247 7,75 2 B
15 300.00 20.69 10.49 31.29 62.2 4550

i

272 4 1316 300.00 27.84 12.57 40.14 62.3 4853 Z73o {317 300.00 33.73 0.00 30.36 28.5 5158 27314 B
18 300.00 29.05 37.57 66.34 80.7 5461 ^ 1,-73y 3

J.. 6/. 4,^
-7/ /819A

HOAZ-O4:L
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E: 15,1) I`irir, 4.73 5, 5',?
C: i^.0 5nti, 3 1.91 19.66
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C: 100. 500. 0.42 0.40
D: 0.0 2000 52.01 39.60
E: 0.0 0.0 0.00 0.00
F: 0.0 0.0 0.00 0.00
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OBatteue
Pacific Northwest Laboratories

Date April 10, 1992

To Bruce Prentice
n ^^JV \

From Nancy Wynhoff
Pj^ ^'k. ' oD

Subject 99 Tc Analysis Results for 1100-EM-1

ProjectNumber 19432

Internal Distribution

LR Greenwood
File/LB

Six samples submitted from the 1100-EM-1 project were prepared for analysis
according to procedure PNL-MA-597, 7-40.39, Determination of 99Tc. A known
activity 96'Tc tracer standard was added to each sample to serve as a yield
monitor and a technetium separation was performed. The Tc yield in each
sample was determined by gamma spectroscopy, comparing the 6"Tc in the
prepared sample to a reference standard containing the original known
activity. The prepared samples were counted by beta flow-through proportional
counting according to PNL-ALO-463, Beta Counting Procedure. 99Tc is
determined by subtracting the 96e1Tc contribution from the sample's beta count
rate.

The sample results, when corrected for the contribution of the 96°Tc tracer to
the total measured beta counts per minute, were negative. Since preliminary
calculations had indicated that the method was exected to provide a detection
limit of 35 pCi/L and ICP/MS analysis had found Tc present at well above 35
pCi/L in all but one of these samples, we investigated the analysis for
problems. Two problems were identified as the cause of these incorrect and
unusable results. First of all an error was found in the addition of 95mTc.
tracer: ten times the planned amount had been added due to an error in a
dilution calculation. Secondly, the 96'Tc tracer used did not have the same
beta absorption characteristics as the tracers used in the ^ast. As a result,
beta absorption could not be used to discriminate between 9 Tc and the tracer
as called for in the procedure.

The first problem, the addition of too much 964Tc tracer to the samples,
resulted in the situation where two large numbers were subtracted to produce z
small net result. An exampleis given below using theoretical counting data
and actual analytical conditions for one sample. (The ICP/MS result was 147
pCi/L 99Tc.)

136 beta cpm - 120 +13 95°Tc cpm = 16 net 99Tc cpm

where: beta cpm = gross cpm - instrument bkgd c$m,
961Tc cpm = the expected contribution of `^Tc to the beta

cpm, calculated from the yield and the count
rate of a 95"Tc standard of known activity,

net 99Tc cpm = expected cpm based on ICP/MS result for 99Tc.

The uncertainties involved in the large correction term (95nTc cpm) are equal
in magnitude to the expected net count rate.
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The second problem involved beta absorption characteristics. For the 95"Tc
tracers used in the past, the fraction through a 8.4 mg/cm2 absorber (that is,
the ratio of cpm through the absorber to the cpm with no absorber) was
approximately 0.09. The ratio for a 99Tc standard was about 0.43. Therefore,
counting the samples through this absorber would discriminate against 951Tc.
Counting data for the sample given above, if the planned activity of tracer
had been added, would be approximately as follows:

8.0 beta cpm - 1.0 ±.12 9biTc cpm = 7.0 99Tc cpm.

Under these conditions the 99Tc could have been determined.

However, the 95iTc tracer recently purchased for this work was found to have a
fraction through a 8.4 mg/cm2 absorber of 0.77. In this case, 99Tc is
discriminated against in favor of the 96iTc. It appears from additional
investigation of the 968Tc tracers (by gamma spectrosco y, liquid
scintillation spectroscopy and beta absorption studies that the new tracer is
pure 9b'Tc and the old tracers contained a mixture of 9e1Tc and 95'Tc. (The old
and new tracers are from two different vendors.) It is the 97°Tc that appears
to allow discrimination of 99Tc from the tracer by beta absorption.

If the client is interested, all but one of these samples could be reanalyzed
using the appropriate amount of the 97i-96iTc tracer. (It is available to us
from the Nuclear Chemistry Department.) One half to two liters remains of
each sample except 92-02730 which was consumed. We would have to use an
aliquot smaller than one liter for some samples.
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